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Ant. L—WNotices of European Herbaria, particularly those most 
interesting to the North American Botanist.* 


Tue vegetable productions of North America, in common with 
those of most other parts of the world, have generally been first 
described by European botanists, either from the collections of 
travellers, or from specimens communicated by residents of the 
country, who, induced by an enlightened curiosity, the love of 
flowers, or in some instances, by no inconsiderable scientific ac- 
quirements, have thus sought to contribute, according to their op- 
portunities, to the promotion of botanical knowledge. From the 
great increase in the number of known plants, it very frequently 
happens that the brief descriptions, and even the figures, of older 
authors are found quite insufficient for the satisfactory determina- 
tion of the particular species they had in view; and hence it be- 
comes necessary to refer to the herbaria where the original speci- 
mens are preserved. In this respect, the collections of the early 
authors possess an importance far exceeding their intrinsic value, 
since they are seldom large, and the specimens often imperfect. 

With the introduction of the Linnzan nomenclature, a rule 
absolutely essential to the perpetuation of its advantages was also 
established, viz. that the name under which a genus or species 
is first published shall be retained, except in certain cases of ob- 
vious and paramount necessity. An accurate determination of 
the Linnzan species is therefore of the first importance; and 
this, in numerous instances, is only to be attained with certainty 
by the inspection of the herbaria of Linnzeus and those authors 


* Communicated for this Journal by the author. 
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upon whose descriptive phrases or figures he established many of 
his species. Our brief notices will therefore naturally commence 
with the herbarium of the immortal Linnzeus, the father of that 
system of nomenclature to which botany, no less than natural 
history in general, is so greatly indebted. 

This collection, it is well known, after the death of the young- 
er Linneus, found its way to England, from whence it is not 
probable that it will ever be removed. The late Sir James Ed- 
ward Smith, then a young medical student, and a botanist of much 
promise, was one morning informed by Sir Joseph Banks that 
the heirs of the younger Linnzus had just offered him the herba- 
rium with the other collections and library of the father, for the 
sum of 1000 guineas. Sir Joseph Banks not being disposed to 
make the purchase, recommended it to Mr. Smith; the latter, it 
appears, immediately decided to risk the expectation of a moder- 
ate independence, and to secure, if possible, these treasures for 
himself and his country; and before the day closed had actually 
written to Upsal, desiring a full catalogue of the collection, and 
offering to become the purchaser at the price fixed, in case it an- 
swered his expectations.* His success, as soon appeared, was 
entirely owing to his promptitude, for other and very pressing 
applications were almost immediately made for the collection, but 
the upright Dr. Acrel having given Mr. Smith the refusal, declin- 
ed to entertain any other proposals while this negotiation was 
pending. 'The purchase was finally made for 900 guineas, ex- 
cluding the separate herbarium of the younger Linnzeus, collected 
before his father’s death, and said to contain nothing that did not 
also exist in the original herbarium: this was assigned te Baron 


* The next day Mr. Smith wrote as follows to his father, informing him of the 
step he had taken, and entreating his assistance. 

** Honored Sir: You may have heard that the young Linneus is lately dead: 
his father’s collections and library, and his own, are now to be sold; the whole 
consists of an immense hortus siccus, with duplicates, insects, shells, corals, mate- 
ria medica, fossils, a very fine library, all the unpublished manuscripts; in short, 
every thing they were possessed of relating to natural history and physic: the 
whole has just been offered to Sir Joseph Banks for 1000 guineas, and he has de- 
clined buying it. The offer was made to him by my friend Dr. Engelhart, at the 
desire of a Dr. Acrel of Upsal, who has charge of the collection. Now, I am so 
ambitious as to wish to possess this treasure, with a view to settle as a physician in 
London, and read lectures on natural history. Sir Joseph Banks, and all my 
friends to whom I have entrusted my intention, approve of it highly. I have 
written to Dr. Acrel, to whom Dr. Engelhart has recommended me, for particulars 
and the refusal, telling him if it was what I expected, | would give him a very 
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Alstreemer, in satisfaction of a small debt. The ship which con- 
veyed these treasures to London had scarcely sailed, when the 
king of Sweden, who had been absent in France, returned home 
and despatched, it is said, an armed vessel in pursuit. This story, 
though mentioned in the Memoir and Correspondence of Sir J. 
E. Smith, and generally received, has, we believe, been recently 
controverted. However this may be, no doubt the king and the 
men of science in Sweden were greatly offended, as indeed 
they had reason to be, at the conduct of the executors, in allow- 
ing these collections to leave the country ; but the disgrace should 
perhaps more justly fall upon the Swedish government itself and 
the University of Upsal, which derived its reputation almost en- 
tirely from the name of Linnzus. It was however fortunate for 
science that they were transferred from such a remote situation to 
the commercial metropolis of the world, where they are certainly 
more generally accessible. The late Professor Schultes, in a 
very amusing journal of a botanical visit to England in the year 
1824, laments indeed that they have fallen to the lot of the “¢oto 
disjunctos orbe Britannos ;” yet a journey even from Landshut 
to London may perhaps be more readily performed than to Upsal. 
After the death of Sir James Edward Smith the herbarium and 
and other collections, and library of Linnzus, as well as his own, 
were purchased by the Linnwan Society. The herbarium still 
occupies the cases which contained it at Upsal, and is scrupulous- 
ly preserved in its original state, except that, for more effectual 
protection from the black and penetrating dust of London, it is 
divided into parcels of convenient size, which are closely wrap- 
ped in covers of strong paper lined with muslin. The genera 


good price for it. I hope, my dear sir, you and my good mother will look on this 
scheme in as favorable a light as my friends here do. There is no time to be lost, 
for the affair is now talked of in all companies, and a number of people wish to 
be purchasers. ‘The Empress of Russia is said to have thoughts of it. The man- 
uscripts, letters, &c. must be invaluable, and there is, no doubt, a complete collec- 
tion of all the inaugural dissertations which have been published at Upsal, a small 
part of which has been republished under the title of Amenitates Academica; a 
very celebrated and scarce work. All these dissertations were written by Linne- 
us, and must be of prodigious value. In short, the more I think of this affair the 
more sanguine I am, and earnestly hope for your concurrence. I wish I could 
have one half hour's conversation with you; but that is impossible.’’—Correspond- 
ence of Sir James Edward Smith, edited by Lady Smith, Vol. 1, p. 93. 

The appeal to his father was not in vain; and, did our limits allow, we should 
be glad to copy, from the work above cited, the entire correspondence upon this 
subject. 
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and covers are numbered to correspond with a complete manu- 
script catalogue, and the collection, which is by no means large 
in comparison with modern herbaria, may be consulted with great 
facility. 

In the negotiation with Smith, Dr. Acrel stated the number of 
species at 8000, which probably is not too low an estimate. The 
specimens, which are mostly small, but in excellent preservation, 
are attached to half-sheets of very ordinary paper, of the foolscap 
size,* (which is now considered too small, ) and those of each ge- 
nus covered by a double sheet, in the ordinary manner. The 
names are usually written upon the sheet itself, with a mark or 
abbreviation to indicate the source from which the specimen was 
derived. 'Thus those from the Upsal garden are marked Hi. U., 
those given by Kalm, K., those received from Gronovius, Gron., 
&c. The labels are all in the handwriting of Linnzus himself, 
except a few later ones by the son, and occasional notes by Smith, 
which are readily distinguished, and indeed are usually designa- 
ted by his initials. By far the greater part of the North Ameri- 
can plants which are found in the Linnzan herbarium were re- 
ceived from Kalm, or raised from seeds collected by him. Under 
the patronage of the Swedish government, this enterprising pupil 
of Linnzus remained three years in this country, travelling 
throughout New York, New Jersey, Pennsylvania and Lower 
Canada: hence his plants are almost exclusively those of the 
Northern States.t 

Governor Colden, to whom Kalm brought letters of introduc- 
tion from Linneus, was then well known as a botanist, by his 
correspondence with Peter Collinson and Gronovius, and also by 
his account of the plants growing around Coldenham, New York, 


* Upon this subject Dr. Acrel, giving an account of the Linnzan cellections, 
thus writes to Smith. “Ut vero vir illustrissimus, dum vixit, nihil ad ostentatio- 
nem habuit, omnia vero sua in usum accommodata; ita etiam in hoc herbario, 
quod per XL. annos sedulo collegit, frustra quesiveris papyri insignia ornamenta, 
margines inauratas, et cet. que ostentationis gratia in omnibus fere herbariis nunc 
vulgaria sunt.” 

t Ex his Kalmium, nature eximium scrutatorem, itinere suo per Pennsylvaniam, 
Novum Eboracum, et Canadam, regiones Americe ad septentrionem vergentes, 
trium annorum decursu dextre confecto, in patriam inde nuper reducem Jeti reci- 
pimus: ingentem enim ab istis terras reportavit thesaurum non conchyliorum so- 
lum, insectorum, et amphibiorum, sed herbarum etiam diversi generis ac usus, 
quas, tam siccas quam vivas, allatis etiam seminibus eorum recentibus et incor- 
ruptis, adduxit.—Linn. 4men. Acad. Vol. Ill, p. 4. 
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which was sent to the latter, who transmitted it to Linnzus for 
publication in the Acta Upsalensia. At an early period he at- 
tempted a direct correspondence with Linneus, but the ship by 
which his specimens and notes were sent was plundered by pi- 
rates ;* and in a letter sent by Kalm, on the return of the latter 
to Sweden, he informs Linnzus that this traveller had been such 
an industrious collector, as to leave him little hopes of being him- 
self farther useful. It is not probable therefore that Linnzeus re- 
ceived any plants from Colden, nor does his herbarium afford any 
such indication.t From Gronovius, Linnzus had received a 
very small number of Clayton’s plants, previous to the publica- 
tion of the Species Plantarum ; but most of the species of the 
Flora Virginica were adopted or referred to other plants on the 
authority of the descriptions alone. 

Linnzus had another American correspondent in Dr. John 
Mitchell,t who lived several years in Virginia, where he collected 


* Vid. Letter of Linneus to Haller, Sept. 24, 1746. 

t The Holostewm succulentum of Linneus (Alsine foliis ellipticis carnosis of Col- 
den) is however marked in Linnzus’s own copy of the Species Plantarum with the 
sign employed to designate the species he at that time possessed ; but no correspond- 
ing specimen is to be found in his herbarium. This plant has long been a puzzle to 
American botanists; but it is clear from Colden’s description that Dr. Torrey 
has correctly referred it, in his Flora of the Northern and Middle States, (1824,) 
to Stellaria media, the common Chickweed. Governor Colden’s daugiter seems 
fully to have deserved the praise which Collinson, Ellis, and others have bestowed 
upon her. The latter, in a letter to Linneus, (April, 1758,) says: “ Mr. Colden 
of New York has sent Dr. Fothergill a new plant, described by his daughter. It 
is called Fibraurea, gold-thread. It is a small creeping plant, growing on bogs; 
the roots are used in a decoction by the country people for sore mouths and sore 
throats. The root and leaves are very bitter, &c. I shall send you the characters 
as near as I can translate them.” Then follows Miss Colden’s detailed generic 
character, prepared in a manner which would not be discreditable to a botanist of 
the present day. It isa pity that Linneus did not adopt the genus, with Miss 
Colden’s name, which is better than Salisbury’s Coptis. “ This young lady merits 
your esteem, and does honor to your system. She has drawn and described 400 
plants in your method : she uses only English terms. Her father has a plant called 
after kim Coldenia; suppose you should call this [alluding to a new genus of 
which he added the characters] Coldenella, or any other name that might distin- 
guish her among your genera.”’—Ellis, letter to Linneus, l. c. 

+ To him the pretty Mitchella repens was dedicated. Dr. Mitchell had sent to 
Collinson, perhaps as early as in the year 1740, a paper in which thirty new gen- 
era of Virginian plants were proposed. This Collinson sent to Trew at Nuremberg, 
who published it in the Ephemerides Acad. Nature Curiosorum for 1748; but in 
the mean time most of the genera had been already published, with other names, 
by Linneus or Gronovius. Among Mitchell's new genera was one which he 
called Chamedaphne : this Linnwus referred to Lonicera, but the elder (Bernard) 
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extensively ; but the ship in which he returned to England hav- 
ing been taken by pirates, his own collections, as well as those of 
Governor Colden, were mostly destroyed. Linnezus however 
had previously received a few specimens, as, for instance, those 
on which Proserpinaca, Polypremum, Galax, and some other 
genera, were founded. 

There were two other American botanists of this period, from 
whom Linnzus derived, either directly or indirectly, much in- 
formation respecting the plants of this country, viz. John Bar- 
tram and Dr. Alexander Garden of Charleston, South Carolina. 
The former collected seeds and living plants for Peter Collin- 
son during more than twenty years, and even at that early 
day extended his laborious researches from the frontiers of Can- 
ada to Southern Florida, and to the Mississippi. All his collec- 
tions were sent to his patron Collinson,* until the death of that 


Jussieu, in a letter dated Feb. 19, 1751, having shown him that it was very dis- 
tinct both from Lenicera and Linnea, and in fact belonged to a different natural 
order, he afterwards named it Mitchella. 

* Mr. Collinson kept up a correspondence with all the lovers of plants in this 
country, among whom were Governor Colden, Bartram, Mitchell, Clayton, and 
Dr. Garden, by whose means he procured the introduction of great numbers of 
North American plants into the English gardens, ‘ Your system,” he writes Lin- 
neus, “I can tell you obtains much in America. Mr. Clayton, and Dr. Colden at 
Albany, on Hudson’s River, in New York, are complete professors, as is Dr. 
Mitchell at Urbana, on Rapahanock River, in Virginia. It is he that has made 
many and great discoveries in the vegetable world.”’—*I am glad you have the 
correspondence of Dr. Colden and Mr. Bartram. They are both very indefatiga- 
ble, ingenious men. Your system is much admired in North America.” Again, 
“1 have but lately heard from Mr. Colden. He is well, but, what is marvelous, 
his daughter is perhaps the first lady that has so perfectly studied your system. 
She deserves to be celebrated.’’—* In the second volume of Edinburgh Essays is 
published a Latin botanic dissertation by Miss Colden; perhaps the only lady that 
makes profession of the Linnean system ; of which you may be proud.”’” From 
all this, botany appears to have flourished in the North American colonies. But 
Dr. Garden, about this time, writes thus to his friend Ellis: “ Ever since I have 
been in Carolina, I have never been able to set my eye upon one who had barely 
a regard for botany. Indeed I have often wondered how there should be one 
place abounding with so many marks of the divine wisdom and power, and not 
one rational eye to contemplate them ; or that there should be a country abound- 
ing with almost every sort of plant, and almost every species of the animal kind, 
and yet that itshould not have pleased God to raise up one botanist. Strange in- 
deed that this creature should be so rare!’’ But to return to Collinson, the most 
amusing portion of whose correspondence consists of his letters to Linneus shortly 
after the publication of the Species Plantarum, in which (with all kindness and 
sincerity) he reproves the great Swedish naturalist for his innovations, employing 
the same arguments which a strenuous Linnean might be supposed to advance 
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amiable and simple-hearted man, in 1768; and by him many 
seeds, living plants, and interesting observations, were communi- 
cated to Linnzeus, but few if any dried specimens. Dr. Garden, 
who was a native of Scotland, resided at Charleston, South Caro- 
lina, from about 1745 to the commencement of the American 
Revolution, devoting all the time he could redeem from an ex- 
tensive medical practice to the zealous pursuit of botany and zo- 
ology. His chief correspondent was Ellis at London, but through 
Ellis he commenced a correspondence with Linnzus; and to 
both he sent manuscript descriptions of new plants and animals, 
with many excellent critical observations. None of his speci- 
mens addressed to the latter reached their destination, the ships 
by which they were sent having been intercepted by French 
cruisers; and Linnaeus complained that he was often unable to 
make out many of Dr. Garden’s genera for want of the plants 
themselves. Ellis was sometimes more fortunate; but as he 
seems usually to have contented himself with the transmission 
of descriptions alone, we find no authentic specimens from Gar- 
den in the Linnzean herbarium. 

We have now probably mentioned all the North American cor- 
respondents of Linneus; for Dr. Kuhn, who appears only to have 
brought him living specimens of the plant which bears his name, 
and Catesby, who shortly before his death sent a few living plants 
which his friend Lawson had collected in Carolina, can scarcely 
be reckoned among the number.* 


against a botanist of these latter days. “I have had the pleasure,” Collinson 
writes, “of reading your Species Plantarum, a very useful and laborious work. 
But, my dear friend, we that admire you are much concerned that you should per- 
plex the delightful science of botany with changing names that have been well 
received, and adding new names quite unknown to us. Thus botany, which was 
a pleasant study, and attainable by most men, is now become, by alterations and 
hew names, the study of a man’s life, and none now but real professors can pre- 
tend to attain it. As I love you, I tell you our sentiments.’’—Letter of April 20, 
1754. “ You have begun by your Species Plantarum; but if you will be for ever 
making new names, and altering old and good ones, for such hard names that con- 
vey no idea of the plant, it will be impossible to attain to a perfect knowledge in 
the science of botany.”-—Letter of April 10th, 1755; from Smith’s Selection of the 
Correspondence of Linneus, &c. 

“In a letter to Haller, dated Leyden, Jan. 23, 1738, Linnweus writes; “ You 
would scarcely believe how many of the vegetable productions of Virginia are 
the same as our European ones. There are Alps in the country of New York, for 
the snow remains all summer long on the mountains there. I am now giving in- 
structions to a medical student here, who is a native of that country, and will re- 
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The Linnzan Society also possesses the proper herbarium of 
its founder and first president, Sir James E. Smith, which is a 
beautiful collection, and in excellent preservation. ‘The speci- 
mens are attached to fine and strong paper, after the method now 
common in England. In North American botany, the chief con- 
tributors are Menzies, for the plants of California and the North 
West Coast ; and Muhlenberg, Bigelow, Torrey, and Boott, for 
those of the United States. Here also we find the cryptogamic 
collections of Acharius, containing the authentic specimens des- 
cribed in his works on the Lichens, and the magnificent East In- 
dian herbarium of Wallich, presented some years since by the 
East India Company. 

The collections preserved at the British Museum, are scarcely 
inferior in importance to the Linnean herbarium itself, in aiding 
the determination of the species of Linnzus and other early 
authors. Here we meet with the authentic herbarium of the 
Hortus Cliffortianus, one of the earliest works of Linneus, 
which comprises some plants that are not to be found in his own 
proper herbarium. Here also is the herbarium of Plukenet, 
which consists of a great number of small specimens crowded, 
without apparent order, upon the pages of a dozen large folio 
volumes. With due attention, the originals of many figures in 
the A/magestum and Amaltheum Botanicum, &c., may be re- 
cognized, and many Linnzan species thereby authenticated. 
The herbarium of Sloane, also, is not without interest to the 
North American botanist, since many plants described in the Voy- 
age to Jamaica, §c., and the Catalogue of the plants of Jamaica, 
were united by Linnzus, in almost every instance incorrectly, 
with species peculiar to the United States and Canada. But still 
more important is the herbarium of Clayton, from whose notes 
and specimens Gronovius edited the Flora Virginica.* Many 
Linnean species are founded on the plants here described, for 
which this herbarium is alone authentic; for Linnzus, as we 
have already remarked, possessed very few of Clayton’s plants. 


turn thither in the course of a year, that he may visit those mountains, and let me 
know whether the same alpine plants are found there as in Europe.’’ Who can 
this American student have been? Kuhn did not visit Linneus until more than 
fifteen years after the date of this letter. 

* Flora Virginica, exhibens plantas quas J. Clayton in Virginia collegit. Ludg. 
Bat. 8vo. 1743.—Ed. 2. 4to. 1762. The first edition is cited in the Species Plan- 
tarum of Linnewus; the second, again, quotes the specific phrases of Linneus. 
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The collection is nearly complete, but the specimens were not 
well prepared, and are therefore not always in perfect preserva- 
tion. A collection of Catesby’s plants exists also in the British 
Museum, but probably the larger portion remains at Oxford. 
There is besides, among the separate collections, a small but very 
interesting parcel selected by the elder Bartram, from his collec- 
tions made in Georgia and Florida almost a century ago, and pre- 
sented to Queen Charlotte, with a letter of touching simplicity. 
At the time this fasciculus was prepared, nearly all the plants it 
comprised were undescribed, and many were of entirely new 
genera; several, indeed, have only been published very recently, 
and a few are not yet recorded as natives of North America. 
Among the latter we may mention Petiveria alliacea and Ximi- 
nea Americana, which last has again recently been collected in 
the same region. This small parcel contains the £/liottia, Muhl., 
Polypteris, Nutt., Baldwinia, Nutt., Macranthera, Torr., Glot- 
lidium, Mayaca, Chaptalia, Befaria, Eriogonum tomentosum, 

Polygonum polygamum, Vent., Gardoquia Hookeri, Benth., 

Satureia (Pycnothymus) rigida, Cliftonia, Hypericum aureum, 

Galactia Elliottii, Krameria lanceolata, Torr., Waldsteinia (Co- 

maropsis ) lobata, Torr. & Gr., the Doliches? mutltiflorus, 'Torr. 

& Gr., the Chapmannia, Torr. & Gr., Psoralea Lupinellus, and 

others of almost equal interest or rarity, which it is much to be 

regretted were not long ago made known from Bartram’s discov- 

erles. 

The herbarium of Sir Joseph Banks, now in the British Mu- 
seum, is probably the oldest one prepared in the manner common- 
ly adopted in England, of which, therefore, it may serve as a 
specimen. The plants are glued fast to half-sheets of very thick 
and firm white paper of excellent quality, (similar to that em- 
ployed for merchants’ ledgers, &c.,) all carefully cut to the same 
size, which is usually 163 inches by 10}, and the name of the 
Species is written on the lower right-hand corner. All the spe- 
cies of a genus, if they be few in number, or any convenient 
subdivision of a larger genus, are enclosed in a whole sheet of 
the same quality, and labelled at the lower left-hand corner. 
These parcels, properly arranged, are preserved in cases or closets, 
with folding doors made to shut as closely as possible, being laid 
horizontally into compartments just wide enough to receive them, 
and of any convenient depth. In the Banksian herbarium, the 
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shelves are also made to draw out like a case of drawers. This 
method is unrivalled for elegance, and the facility with which 
the specimens may be found and inspected, which to a working 
botanist with a large collection, is a matter of the greatest conse- 
quence. The only objection is the expense, which becomes very 
considerable when paper worth at least ten dollars per ream is 
employed for the purpose, which is the case with the principal 
herbaria in England: but a cheaper paper, if it be only suffi- 
ciently thick and firm, will answer nearly as well. The Bank- 
sian herbarium contains authentic specimens of nearly all the 
plants of Aiton’s Hortus Kewensis, in which many North Ameti- 
can species were early established. It is hardly proper, indeed, 
that either the elder or younger Aiton should be quoted for these 
species, since the first edition was prepared by Solander, and the 
second revised by Dryander, as to vol. 1 and 2, and the remain- 
der by Mr. Brown. Many American plants from the Physic gar- 
den at Chelsea, named by Miller, are here preserved, as also from 
the gardens of Collinson, Dr. Fothergill, (who was Bartram’s cor- 
respondent after Collinson’s death,) Dr. Pitcairne, &c. ‘There 
are likewise many contributions of indigenous plants of the Uni- 
ted States, from Bartram, Dr. Mitchell, Dr. Garden, Fraser, Mar- 
shall, and other early cultivators of botany in this country. The 
herbarium also comprises many plants from Labrador and New- 
foundland, a portion of which were collected by Sir Joseph 
Bauks himself; and in the plants of the northern and arctic re- 
gions it is enriched by the collections of Parry, Ross, and Dr. 
Richardson. 'T'wo sets of the plants collected by the venerable 
Menzies in Vancouver’s voyage, are preserved at the British Mu- 
seum, the one incorporated with the Banksian herbarium, the 
other forming a separate collection. ‘Those of this country are 
from the North West Coast, the mouth of the Oregon river, and 
from California. Many of Pursh’s species were described from 
specimens preserved in this herbarium, especially the Oregon 
plants of Menzies, and those of Bartram and others from the 
more southern United States, which Pursh had never visited, 
although he often adds the mark v. v. (vidi vivam,) to species 
which are only to be met with south of Virginia. 

The herbarium of Walter still remains in the possession of the 
Fraser family, and in the same condition as when consulted by 
Pursh. It is a small collection, occupying a single large volume. 
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The specimens, which are commonly mere fragments, often serve 
to identify the species of the Flora Caroliniana, although they 
are not always labelled in accordance with that work. 

The collections of Pursh, which served as the basis of his 
Flora America Septentrionalis, are in the possession of Mr. Lam- 
bert, and form a part of his immense herbarium. These, with a 
few specimens brought by Lewis and Clark from Oregon and the 
Rocky Mountains, a set of Nuttall’s collections on the Missouri, 
and also of Bradbury’s, so far as they are extant, with a small 
number from Fraser, Lyon, &c., compose the most important por- 
tion of this herbarium, so far as North American botany is con- 
cerned, ‘There is also a small Canadian collection made by 
Pursh, subsequently to the publication of his Flora, a considera- 
ble number of Menzies’s plants, and other minor contributions. 
To the general botanist, probably the fine herbarium of Pallas, 
and the splendid collection of Ruiz and Pavon, (both acquired by 
Mr. Lambert at a great expense, ) are of the highest interest ; and 
they are by no means unimportant in their relations to North 
American botany, since the former comprises several species from 
the North West Coast, and numerous allied Siberian forms, while 
our Californian plants require, in some instances, to be compared 
with the Chilian and Peruvian plants of the latter. 

Besides the herbaria already mentioned, there are two others 
in London of more recent formation, which possess the highest 
interest as well to the general as to the American botanist, viz. 
that of Prof. Lindley, and of Mr. Bentham. Both comprise very 
complete sets of the plants collected by Douglas in Oregon, Cali- 
fornia, and the Rocky Mountains, as well as those raised from 
seeds or bulbs, which he transmitted to England, of which a 
large portion have, from time to time, been published by these 
authors. Mr. Bentham’s herbarium is, probably, the richest and 
most authentic collection in the world for Labiate, and is per- 
haps nearly unrivalled for Leguminose, Scrophularinee, and the 
other tribes to which he has devoted especial attention: it is also 
particularly full and authentic in European plants. Prof. Lind- 
ley’s herbarium, which is very complete in every department, is 
wholly unrivalled in Orchidaceous plants. 'The genus-covers are 
made of strong and smooth hardware paper, the names being 
written on a slip of white paper pasted on the lower corner. 
This is an excellent plan, as covers of white paper in the herba- 
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rium of an active botanist, are apt to be soiled by frequent use. 
The paper employed by Dr. Lindley is 184 inches in length, and 
114 inches wide, which, as he has himself remarked, is rather 
larger than is necessary, and much too expensive for general use. 

The herbarium of Sir Wm. J. Hooker, at Glasgow, is not only 
the largest and most valuable collection in the world, in the pos- 
session of a private individual, but it also comprises the richest 
collection of North American plants in Europe. Here we find 
nearly complete sets of the plants collected in the Arctic voyages 
of discovery, the overland journeys of Franklin to the polar sea, 
the collections of Drummond and Douglas in the Rocky Moun- 
tains, Oregon, and California, as well as those of Prof. Scouler, 
Mr. 'Tolmie, Dr. Gairdner, and numerous officers of the Hudson’s 
Bay Company, from almost every part of the vast territory em- 
braced in their operations, from one side of the continent to the 
other. By an active and prolonged correspondence with nearly 
all the botanists and lovers of plants in the United States and 
Canada, as well as by the collections of travellers, this herbarium 
is rendered unusually rich in the botany of this country; while 
Drummond’s Texan coilections, and many contributions from 
Mr. Nuttall and others, very fully represent the flora of our south- 
ern and western confines. ‘That these valuable materials have 
not been buried, nor suffered to accumulate to no purpose or ad- 
vantage to science, the pages of the Flora Boreali- Americana, 
the Botanical Magazine, the Botanical Miscellany, the Journal 
of Botany, the Icones Plantarum, and other works of this in- 
dustrious botanist abundantly testify ; and no single herbarium 
will afford the student of North American botany such extensive 
aid as that of Sir Wm. Hooker. 

The herbarium of Dr. Arnott of Arlary, although more espe- 
cially rich and authentic in East Indian plants, is also interesting 
to the North American botanist, as well for the plants of the Bot- 
any of Capt. Beechey’s Voyage, &c., published by Hooker and 
himself, as the collections of Drummond and others, all of which 
have been carefully studied by this sagacious botanist. 

The most important botanical collection in Paris, and indeed, 
perhaps the largest in the world, is that of the Royal Museum, at 
the Jardin des Plantes or Jardin du Roi. We cannot now de- 
vote even a passing notice to the garden and magnificent new con- 
servatories of this noble institution, much less to the menagerie, 
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the celebrated museum of zoology and anatomy, or the cabinet 
of mineralogy, geology, and fossil remains, which, newly ar- 
ranged in a building recently erected for its reception, has just 
been thrown open to the public. The botanical collections occu- 
py a portion of this new building. A large room on the first 
floor, handsomely fitted up with glass cases, contains the cabinet 
of fruits, seeds, sections of stems, and curious examples of veg- 
etable structure from every part of the known world. Among 
them we find an interesting suite of specimens of the wood, and 
another comprising the fruits, on nuts, of nearly all the trees of 
this country; both collected and prepared by the younger Mi- 
chaux. ‘The herbaria now occupy a large room or hall, immedi- 
ately over the former, perhaps 80 feet long and 30 feet wide 
above the galleries, and very conveniently lighted from the roof. 
Beneath the galleries are four or five small rooms on each side, 
lighted from the exterior, used as cabinets for study and for sep- 
arate herbaria, and above them the same number of smaller 
rooms or closets, occupied by duplicate and unarranged collec- 
tions. ‘The cases which contain the herbaria occupy the walls 
of the large hall and of the side rooms. ‘Their plan may serve 
as a specimen of that generally adopted in France. The shelves 
are divided into compartments in the usual manner; but instead 
of doors, the cabinet is closed by a curtain of thick and coarse 
brown linen, kept extended by a heavy bar attached to the bot- 
tom, which is counterpoised by concealed weights, and the cur- 
tain is raised or dropped by a pulley. Paper of a very ordinary 
quality is generally used, and the specimens are attached, either 
to half sheets or to double sheets, by slips of gummed paper, or 
by pins, or sometimes the specimen itself is glued to the paper. 
Genera or other divisions are separated by interposed sheets, hav- 
ing the name written on a projecting slip. 

According to the excellent plan adopted in the arrangement of 
these collections, which is due to Desfontaines, three kinds of 
herbaria have been instituted, viz. 1. The general herbarium. 
2. The herbaria of particular works or celebrated authors, which 
are kept distinct, the duplicates alone being distributed in the 
general collection. 3. Separate herbaria of different countries, 
which are composed of the duplicates taken from the general her- 
barium. 'T'o these, new accessions from different countries are 
added, which from time to time are assorted and examined, and 
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those required for the general herbarium are removed to that col- 
lection. ‘The ancient herbarium of Vaillant forms the basis of 
the general collection: the specimens, which are all labelled by 
his own hand, are in excellent preservation, and among them 
plants derived from Cornuti or Dr. Sarrasin, may occasionally be 
met with. This collection, augmented to many times its original 
extent, by the plants of Commerson, Dombey, Poiteau, Lesche- 
nault, &c., and by the duplicates from the special herbaria, proba- 
bly contains at this time thirty or forty thousand species. Of the 
separate herbaria, the most interesting to us, is that made in this 
country by the elder Michaux, from whose specimens and notes 
the learned Richard prepared the Flora Boreali- Americana. 
Michaux himself, although an excellent and industrious collec- 
tor and observer, was by no means qualified for authorship; and 
it is to L. C. Richard that the sagacious observations, and the ele- 
gant, terse, and highly characteristic specific phrases of this work 
are entirely due. There is also the very complete Newfound- 
land collection of La Pylaie, comprising about 300 species, and a 
set of Berlandier’s ‘Texan and Mexican plants, as well as numer- 
ous herbaria less directly connected with North American botany, 
which we have not reom to enumerate. Here, however, we do 
not find the herbaria of several authors, which we should have 
expected. That of Lamarck, for instance, is in the possession of 
Prof. Raper at Rostock, on the shores of the Baltic; that of 
Poiret belongs to Moquin-T'andon of Toulouse; that of Bosc, to 
Prof. Moretti of Pavia; and the proper herbarium of the late Des- 
fontaines, which, however, still remains at Paris, now forms a 
part of the very large and valuable collections of Mr. Webb. 
The herbarium of Mr. Webb, although of recent establishment, 
is only second to that of Baron Delessert; the two being far the 
largest private collections in France, and comprising not only 
many older herbaria, but also, as far as possible, full sets of the 
plants of recent collectors. The former contains many of Mi- 
chaux’s plants, (derived from the herbarium of Desfontaines,) a 
North American collection, sent by Nuttall to the late Mr. Mercier 
of Geneva, a full set of Drummond’s collections in the United 
States and Texas, &c. The latter also comprises many plants of 
Michaux, derived from Ventenat’s herbarium, complete sets of 
Drummond’s collections, &c. But a more important, because 
original and perhaps complete, set of the plants of Michaux is 
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found in the herbarium of the late Richard, now in the possession 
of his son, Prof. Achille Richard, which even contains a few 
species that do not exist in the herbarium at the Royal Museum. 
The herbarium of the celebrated Jussieu, a fine collection, which 
is scrupulously preserved in its original state, by his worthy son 
and successor, Prof. Adrien Jussieu, comprises many North 
American plants of the older collectors, of which several are au- 
thentic for species of Lamarck, Poiret, Cassini, &c. 

The herbarium of De Candolle at Geneva, accumulated through- 
out the long and active career of this justly celebrated botanist, 
and enriched by a great number of correspondents, is surpassed 
by few others in size, and by none in importance. In order that 
it may remain as authentic as possible for his published works, 
especially the Prodromus, no subsequent accessions to families 
already published are admitted into the general herbarium, but 
these are arranged in a separate collection. 'The proper herbari- 
um, therefore, accurately exhibits the materials employed in the 
preparation of the Prodromus, at least so far as these were in Prof. 
De Candolle’s own possession. As almost twenty years have 
elapsed since the commencement of this herculean undertaking, 
the authentic herbarium is of course much less rich in the earlier 
than in the later orders. ‘The Composite, to which seven years 
of unremitted labor have been devoted, form themselves an 
herbarium of no inconsiderable size. It is unnecessary to enu- 
merate the contributors to this collection, (which indeed would 
form an extended list,) since the author, at least in the later vol- 
umes of the Prodromus, carefully indicates, as fully as the work 
permits, the sources whence his materials have been derived. 
The paper employed is of an ordinary kind, somewhat smaller 
than the English size, perhaps about fifteen inches by ten; and 
the specimens are attached to half-sheets by loops or slips of 
paper fastened by pins, so that they may readily be detached, if 
necessary, for particular examination. Several specimens from 
different sources or localities, or exhibiting the different varieties 
of a species, are retained when practicable ; and each species has 
a separate cover, with a label affixed to the corner, containing the 
name and a reference to the volume and page of the Prodromus 
where it is described. limits of genera, sections, tribes, &c. 
are marked by interposed sheets, with the name written on pro- 
jecting slips. The parcels which occupy each compartment of 
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the well-filled shelves, are protected by pieces of binder’s board, 
and secured by a cord, which is the more necessary as the cases 
are not closed by doors or curtains. 

The royal Bavarian herbarium at Munich, is chiefly valuable 
for its Brazilian plants, with which it has been enriched by the 
laborious and learned Martius. The North American botanist 
will, however, be interested in the herbarium of Schreber, which 
is here preserved, and comprises the authentic specimens descri- 
bed or figured in his work on the grasses, the American speci- 
mens mostly communicated by Muhlenberg. The Gramineae of 
this and the general herbarium, have been revised by Nees von 
Esenbeck, and still later by Trinius. It was here that the latter, 
who for many years had devoted himself to the exclusive study 
of this tribe of plants, and had nearly finished the examination 
of the chief herbaria of the continent, preparatory to the publi- 
cation of a new Agrostographia, was suddenly struck with a pa- 
ralysis, which has probably brought his scientific labors to a close. 

‘The imperial herbarium at Vienna, under the superintendence 
of the accomplished Endlicher, assisted by Dr. Fenzl, is rapidly 
becoming one of the most valuable and extensive collections in 
Kurope. The various herbaria of which it is composed, have 
recently been incorporated into one, which is prepared nearly af- 
ter the English method. It however possesses few North Amerti- 
can plants, except a collection made by Enslin, (a collector sent 
to this country by Prince Lichtenstein, from whom Pursh ob- 
tained many specimens from the Southern States,) and some re- 
cent contributions by Hooker, &c. There is also an imperfect 
set of the plants collected by Hanke, (a portion of which are 
from Oregon and California, ) so far as they are yet published in 
the Relique Henkeane of Presl, in whose custody, as curator 
of the Bohemian museum at Prague, the original collection re- 
mains. 

The herbarium of the late Prof. Sprengel, still remains in the 
possession of his son, Dr. Anthony Sprengel, at Halle, but is 
offered for sale. It comprises many North American plants, 
communicated by Muhlenberg and Torrey. The herbarium of 
Schkuhr was bequeathed to the university of Wittemberg, and at 
the union of this university with that of Halle, was transferred to 
the latter, where it remains under the care of Prof. Von Schlech- 
tendal. It contains a large portion of the Carices described and 
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figured in Schkuhr’s work, and is therefore interesting to the 
lovers of that large and difficult genus. ‘The American speci- 
mens were mostly derived from Willdenow, who obtained the 
greater portion from Muhlenberg. 

The royal Prussian herbarium is deposited at Schéneberg, (a 
little village in the environs of Berlin,) opposite the royal botanic 
garden, and in the garden of the Horticultural Society. It oc- 
cupies a very convenient building erected for its reception, and is 
under the superintendence of Dr. Klotzsch, a very zealous and 
promising botanist. It comprises three separate herbaria, viz. 
the general herbarium, the herbarium of Willdenow, and the 
Brazilian herbarium of Sello. The principal contributions of the 
plants of this country to the general herbarium, garden specimens 
excepted, consist of the collections of the late Mr. Beyrich, who 
died in Western Arkansas while accompanying Col. Dodge’s dra- 
goon expedition, and a collection of the plants of Missouri and 
Arkansas, by Dr. Engelmann, now of St. Louis; to which a fine 
selection of North American plants, recently presented by Sir 
William Hooker, has been added. The botanical collections 
made by Chamisso, who accompanied Romanzoff in his voyage 
round the world, also enrich this herbarium ; many are from the 
coast of Russian America and from California; and they have 
mostly been published conjointly by the late Von Chamisso and 
Prof. Schlechtendal in the Linnea, edited by the latter. 

The late Prof. Willdenow enjoyed for many years the corre- 
spondence of Muhlenberg, from whom he received the greater 
part of his North American specimens, a considerable portion of 
which are authentic for the North American plants of his edition 
of the Species Plantarum. In addition to these, we find in his 
herbarium many of Michaux’s plants, communicated by Desfon- 
taines, several from the German collector, Kinn, and perhaps all 
the American species described by Willdenow from the Berlin 
garden. It also comprises a portion of the herbarium of Pallas, 
the Siberian plants of Stephen, and a tolerable set of Humboldt’s 
plants. ‘This herbarium is in good preservation, and is kept in 
perfect order and extreme neatness. As left by Willdenow, the 
specimens were loose in the covers, into which additional speci- 
mens had sometimes been thrown, and the labels often mixed, so 
that much caution is requisite to ascertain which are really au- 
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of error, and to secure the collection from injury, it was carefully 
revised by Prof. Schlechtendal, while under his management, and 
the specimens attached by slips of paper to single sheets, and all 
those that Willdenow had left under one cover, as the same spe- 
cies, are enclosed in a double sheet of neat blue paper. ‘These 
covers are numbered continuously throughout the herbarium, and 
the individual sheets or specimens in each are also numbered, so 
that any plant may be referred to by quoting the number of the 
cover, and that of the sheet to which it is attached. The ar- 
rangement of the herbarium is unchanged, and it precisely ac- 
cords with this author’s edition of the Species Plantarum. Like 
the general herbarium, it is kept in neat portfolios, the back of 
which consists of three pieces of broad tape, which, passing 
through slits near each edge of the covers, are tied in front: by 
this arrangement their thickness may be varied at pleasure, which, 
though of no consequence in a stationary herbarium, is a great 
convenience in a growing collection. The portfolios are placed 
vertically on shelves protected by glass doors, and the contents of 
each are marked on a slip of paper fastened to the back. ‘The 
herbaria occupy a suite of small rooms distinct from the working 
rooms, which are kept perfectly free from dust. 

Another important herbarium at Berlin, is that of Prof. Kunth, 
which is scarcely inferior in extent to the royal collection at 
Schéneberg, but it is not rich or authentic in the plants of this 
country. It comprises the most extensive and authentic set of 
Humboldt’s plants, and a considerable number of Michaux’s, 
which were received from the younger Richard. As the new 
Enumeratio Plantarum of this industrious botanist proceeds, 
this herbarium will become still more important. 

For a detailed account of the Russian botanical collections and 
collectors, we may refer ‘to a historical sketch of the progress of 
botany in Russia, &c., by Mr. Bongard, the superintendent of the 
Imperial Academy’s herbarium at St. Petersburgh, published in 
the Recueil des Actes of this institution for 1834. An English 
translation of this memoir is published in the first volume of 
Hooker’s Companion to the Botanical Magazine. A.G. 
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Arr. Il—Fragments of Natural History; by J. P. Kirrianp, 
M. D., Prof. Theo. and Prac. Phys., Medical College of Ohio, 
Cincinnati. 


“]T write that which I have seen.”—Le Baum. 
No. Ornithology. 


Tue feathered tribes of our country have been so thoroughly 
investigated by Wilson, Bonaparte, Nuttall, Audubon and Town- 
send, that the young ornithologist can hardly expect to meet with 
anew species, unless it be some straggler or accidental visitor 
from other parts of the world. An ample field is however fur- 
nished him, in which he may successfully employ his talents. 
The habits of some of our most interesting birds are but very 
imperfectly understood. If we take for instance the migratory 
Sylvias, we can obtain but little more than their names and scien- 
tific characters from those authors—and in regard to their habits, 
less than we have been able to discover by our own observations. 

On investigating this subject, it may perhaps be discovered that 
in some instances, errors have been imbibed and perpetuated by 
mistaking the accidental movements of an individual bird under 
unusual circumstances, for the common habits of the whole spe- 
cies. 

The term of life of no one person is of sufficient duration to 
allow him to complete a full and perfect history, even of our 
American species, from his own researches and observations ; 
such a work must be the production of the joint labor of several 
ages and many individuals. Many facts remain to be supplied 
before it can be successfully completed. 'The opportunities for 
observing the movements, and obtaining a correct history of the 
habits and characters of the more rare birds, are only occasional and 
fortuitous, and are as likely to fall in the way of one who knows 
not how to improve them, as of one who possesses the talent for 
correct observation that distinguishes the author of the “ Birds of 
America.” 

It is not to be expected that the public generally will ever turn 
aside from their usual pursuits to make observations on matters 
relating to natural science. The energies of some idle gunner 
may perhaps be aroused sufficiently by the appearance of a new 
or rare bird to induce him to destroy its life ; the carcass will be 
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gazed upon with a momentary curiosity, and then cast under 
foot. 

In every community there are however some individuals who 
have a natural taste for matters of this kind. If they would 
improve the opportunities as they occur for making themselves 
familiar with the rarer birds, and would communicate the results 
of their observations to the public through the medium of some 
suitable publication, any deficiency in the history of our Ameri- 
can birds would soon be supplied. 

Entertaining this view, I am induced to offer for the pages of 
the Journal of Science, the following extracts from my notes and 
memorandums, made during the last three years. 


A flock of Bohemian wax-chatterers, (Bombycilla garrula,) 
consisting of fifty or sixty individuals, were frequently seen in a 
marsh at the old mouth of the Cuyahoga river, near the city of 
Cleveland, during the month of March of the present year. 
They were usually engaged in feeding on the pulps and seeds of 
the swamp-rose, and as they were mistaken by the sportsmen for 
the common cherry bird, (B. Carolinensis,) they were permitted to 
pursue their occupation without interruption. 

I procured a fine specimen, which is preserved in my cabinet ; 
another is in the cabinet of Prof. Ackley, of this city. 

We believe this to be the first instance in which this bird has 
been taken within the United States, or has been known to visit 
us in any considerable numbers ; though we learn from the ap- 
pendix to Nuttall’s Ornithology, and also from Peabody’s Report 
on the Birds of Massachusetts, that “the younger Audubon once 
pursued an individual of this species in that state.” 

Nuttall says, “the wax-chatterer, hitherto, in America, seen 
only in the vicinity of Athabasca river, near the regions of the 
Rocky Mountains in the month of March, is of common occur- 
rence as a passenger throughout the colder regions of the whole 
northern hemisphere. In spring and late in autumn, they visit 
northern Asia or Siberia, and eastern Europe in vast numbers, 
but elsewhere are only uncertain stragglers.” 

Their size, markings and habits, readily distinguish them from 
the cherry or cedar bird. Justice is by no means done to their 
colors and beauty of form, in the figure given of the species by 
Bonaparte in the third volume of his American Ornithology. 
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An hyperborean phalarope, (Phalaropus hyperboreus,) was shot 
on Lake Erie, near the pier of Cleveland harbor, last November, 
by a young man in my employment, while pursuing a wounded 
gull. 

The phalarope was a young bird in its winter plumage. It is 
preserved in my cabinet. 

Little could be learned of its habits. It was a solitary indi- 
vidual, and when first discovered was resting on the water, where 
it seemed to be as much at home as any of the gulls with which 
it was associating. 


The yellow throated gray warbler, (Sylvia pensilis,) must be 
considered not a rare annual visitor, even to the northern parts of 
Ohio, though Mr. Audubon informs his readers that “ they con- 
fine themselves to the southern states, seldom moving farther 
towards the middle district than North Carolina,” and “do not 
ascend the Mississippi further than the Walnut Hills,” and Mr. 
Nuttall says, that they “very rarely venture as far north as Penn- 
sylvania.” I have in my possession a specimen that I shot on 
the banks of the Mahoning river, in Trumbull county, on the 
5th of May, 1839; and during the last week of April of the pre- 
sent year, I killed three near the Cuyahoga river, three miles 
from Lake Erie. Early in July I also saw an old one feeding 
her young on the banks of the Mahoning. They were two 
thirds of their full size, and were perched on a small bush over 
the water. A full grown individual was seen on the first of Au- 
gust on the shore of the Lake within the limits of this city. 

In every instance in which I have met with them, they seem- 
ed to have a strong predilection to the vicinity of water, and were 
generally engaged in capturing insects. 


The Sylvia rara is common in the woods about the banks of 
the Cuyahoga during the spring and summer. Its habits are ac- 
curately described by Mr. Audubon. 

The same locality is a favorite resort and breeding place for 
the purple breasted grossbeak, (F'ringilla Ludoviciana. ) 


A flock of unusual birds, which I suppose to be the willow 
wrens, (Sylvia trochilus,) was discovered in September, 1839, on 
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the shore of the lake near this city. ‘They made only a momen- 
tary stop, for on firing at one of their number as they were set- 
tling down upon a bunch of thistles, the remainder suddenly 
darted away over the lake and disappeared. 

The characters of the specimen taken agree with the descrip- 
tion of the willow wren. They are said to be far more common 
in Europe than in the United States. 


The Florida Gallinule, (Gadlinula chloropus,) is not described 
by ornithologists as a western bird. Mr. Audubon says, “ none 
are to be seen in the western country.” Bonaparte informs his 
readers that “in the middle and northern United States it appears 
to be quite accidental; for, although a few well authenticated 
instances are known of its having been seen and shot even as far 
north as Albany, in the State of New York, it has escaped the 
researches of Wilson, as well as my own.” 

Mr. Nuttall gives us to understand, that “in the middle and 
northern states it appears to be quite accidental.” 
Notwithsianding this weight of authority to the contrary, I am 
disposed to consider this bird as one of our annual visitors, and 
not as a mere accidental straggler in these parts. 

I have the best authority for asserting that several pair reared 
their young in a marsh not more than a mile from this city, du- 
ring the last summer, and I know of at least half a dozen speci- 
mens that were shot there during the last spring. Broods of the 
young have also been repeatedly seen during the summer. 

A mature male and female were recently sent me from Fairport, 
in Geauga county, by the Hon. Ralph Granger, and I am assured 
by a gentleman that one has been taken alive in the vicinity of 
Buffalo, in the State of New York. Another was taken at War- 
ren, in Trumbull county, two years since, and became so far do- 
mesticated as to run about the barn yard in company with the 
fowls during the summer, but at the approach of autumn sud- 
denly disappeared. 

The late Dr. Ward informed me that he had occasionally met 
with them in the vicinity of Roscoe, Coshocton county, and Dr. 
Sager assures me that they visit Michigan. I have repeatedly 
heard of them in other sections of the western states. 

In their habits they are so retiring and secluded that they may 
escape the attention of even the most active and sagacious ob- 
server. 
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The buff-breasted sandpiper, (7'ringa rufescens, ) which seems 
to be a rare species in most parts of our country, was seen in the 
vicinity of this city in three different instances during the last 
autumn. I secured two specimens, one of which I presented to 
the New York Lyceum of Natural History ; the other is retained 
in my own collection. 

This bird was unknown to Wilson and Bonaparte, and also to 
Mr. Audubon, until he received a specimen from England. It 
seems to be extremely shy and wary in its habits; and when 
watched by a gunner, will skulk behind some little hillock or 
tufts of grass. The individuals seen by myself were on a sandy 
flat not immediately contiguous to the water. In one instance 
Dr. ‘Terry met with it in the public highway near this city. 


The dunlin, ox-bird or purre, ( Tinga alpina,) visited us in 
large flocks during three or four weeks of last autumn, and it has 
again appeared in a few instances the present spring. I have 
specimens preserved both in the summer and winter plumage. 

Mr. Audubon informs his readers that he has “ never found one 
far inland.” 


The Cape May warbler, (Sy/via maritima, ) visits the northern 
parts of Ohio in small numbers every spring. A solitary indi- 
vidual may be seen here and there, busily employed in catching 
insects about the cherry and apple trees at the time they put forth 
their blossoms. 

According to Mr. Nuttall, it “has only been seen near the swamps 
of Cape May, in New Jersey, and near Philadelphia.” 

The chestnut sided warbler, (Sylvia icterocephala, ) is not un- 
common with us for a few days in spring, and in one instance I 
saw a pair in a cranberry marsh in Boardman, Trun:bull county, 
on the first day of June. The male was warbling its soft notes 
from the top of a young maple, and the female skipping about 
the bushes below. Iam convinced they were preparing for nest- 
ing in that vicinity. Its note is rather loud, but soft and pleasant 
to the ear. Mr. Audubon seems to have met with it only in one 
instance. 

The bay breasted warbler, (Sylvia castanea, ) is still more com- 
mon with us in the spring, and in some seasons protracts its visit 
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for two or three weeks. Its favorite resort is the tops of the 
highest beach trees at the time the buds are bursting into leaves. 


The willet, (Totanus semipalmatus,) Mr. Audubon says, “are 
very seldom met with far inland,” and “I have little doubt that 
those seen by Mr. Say on the banks of the Missouri, had acci- 
dentally visited that country.” 

This bird is a common visitor to the shores of Lake Erie, both 
in the spring and autumn. On the 3d of July, 1838, I shot an 
old specimen from a flock of more than twenty individuals that 
were in the habit of visiting the marsh in Ohio City, at the mouth 
of the Cuyahoga, for a number of days in succession. 

The young birds appeared here on the first of July of the pre- 
sent year, and considerable numbers have been shot by the sports- 
men. 

A few years since, they remained here during the whole of the 
summer, and probably reared their young in the neighborhood. 
They are very abundant about some of the upper lakes. 


The marbled goodwit, (Limosa fedoa,) occasionally visits the 
shores of Lake Erie and the Ohio river. ‘The Hon. Mr. Granger 
has furnished me with a beautiful pair, killed near his residence 
at Fairport. Several young specimeus were shot in this vicinity 
about the first of August of the present season. They were 
associating with a flock of long-billed curlews, (Numenius lon- 
girostris. ) 

The Hudson curlew, (Numenius Hudsonicus,) has been taken 
in a few instances in Ohio. I have a specimen in my cabinet 
that alighted in the garden of Mr. A. Hayden, of this city, and 
was shot by him three years since. Another was taken in the 
vicinity of Cincinnati. 


The piping plover, (Charadrius melodus,) I have seen in two 
instances on the shore of Lake Erie, and have specimens in my 
cabinet both in their winter and summer plumage. 

Mr. Audubon informs his readers that “they never proceed to 
any distance inland even along the sandy margins of our largest 


rivers.” 
Cleveland, Ohio, June 4, 1840. 


| 
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Art. IIl.—A Description of a Halo or Corona of great splendor, 
observed at Greensburgh, Westmoreland County, Pa.; by 
Autrrep Kine, M. D. 


TO THE EDITORS. 


Gentlemen—If you consider the subjoined description of one 
of those meteorological phenomena, usually denominated by phi- 
losophers coronas or halos, which was observed in this town about 
eleven o’clock, A. M. on the 28th of August last, and which ex- 
cited considerable interest among the intelligent portion of the 
community, and apprehension and alarm in the minds of the 
uninformed, worthy of a place in your excellent Journal, it is 
much at your service. 


This phenomenon consisted of from three to five circular belts 
or zones of light, one of which emulated, in appearance, the splen- 
dor and magnificence of the most gorgeous rainbow. The ar- 
rangement of these rings was somewhat singular; the first or 
inner one, which had the sun in its center, was truly brilliant, 
exhibiting all the prismatic hues of the rainbow, the colors of 
which were so dazzling that the unprotected eye could scarcely 
rest upon it amoment. This, I presume, was occasioned by 
the sun being near the meridian, and consequently many of his 
rays would impinge upon the halo, without passing through the 
mass of vapor, to the existence of which I attributed the forma- 
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tion of the halo. The outer circles, however, one only of which 
appeared to be perfect, were composed of pure white light, and 
had for their centres the circumference, or a point near it, of the 
inner ring. Consequently, their circumferences, if all the circles 
had been perfect, would necessarily have passed through the ap- 
parent situation of the sun. I mentioned, however, that one only 
of these rings was perfect, the others were concentric arcs of cir- 
cles which crossed one another, as seen in the accompanying 
diagram. 

In the centre of the inner circle and bounded by it, a bluish 
mass of dense vapor was perceptible, which gave to the whole 
an embossed appearance, and added much to the beauty and 
brilliancy of the scene. Around and within the exterior circles 
there were also perceptible masses of vapor, though obviously 
much less dense than the mass which was nearer the sun. With 
the exception of these masses of vapor, and a large cumulus 
which lay to the south of us, and here and there a few scattered 
cirri, the sky was cloudless and the atmosphere calm and serene. 
The mercury in the thermometer stood at 86°. ‘The weather 
continued thus for thirty six hours, when we had a smart fall of 
rain, and a descent of the mercury in the thermometer to 36°, at 
which point or near this, it has remained until about three days 
since, when it rose to 66°. 

Coronas and parhelia have frequently been observed and ac- 
curately and glowingly described, by many scientific gentlemen, 
and various and conflicting opinions have been entertained re- 
specting their causes, some attributing them to the peculiar state 
of the air consequent upon intense cold, while others, probably 
more correctly, attribute them to the refraction and reflection of 
the rays of light through masses of vapor which are formed in 
such aggregations as are not heavy enough to fall in the form of 
drops. Descartes remarks, that halos never appear when it rains. 
Coronas have frequently been observed around the moon, and 
even around Sirius and Jupiter, but, as far as my information ex- 
tends, they have been but seldom variegated, even when they 
have encircled the sun. 

I know not to what cause this phenomenon can be attributed, 
unless it be to the refraction and reflection of the sun’s rays 
through the masses of vapor. Doubtless the first circle was thus 
formed, and if we suppose the rays of light from the circumfer- 
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ence of this circle to be again refracted and reflected through an- 
other mass of vapor, an outer ring would evidently result. Again, 
if we suppose the same to take place from another point of this 
circle, a second ring would be formed which would cross the 
other in some point of its circumference, and in like manner, I 
presume, any number of rings may be formed. I offer this ex- 


planation, however, with much diffidence. 
Greensburgh, September 21, 1840. 


Art. 1V.—Extracts from the Proceedings of the American Phi- 
losophical Society.* 


Jan. 3, 1840.—Mr. Du Ponceau made a verbal communication respect- 
ing the publication of the Cochin Chinese Dictionary of the late Bishop 
of Adran, and also of a Latin and Cochin Chinese Dictionary by the 
Bishop of Isauropolis, and announced that the Grammar of the Berber 
language, by M. Venture, was about to be published. 

Dr. Hare produced a remarkably beautiful specimen of potassium, in 
, the globular form, assumed by falling into naphtha. 

This specimen was a part of the product of one process which yielded 
him six ounces, two hundred and sixty three grains, avoirdupois. 

The process and the apparatus by which this large amount of potassium 
was procured, had been described in the last volume of the Society’s 
Transactions. 

The quantity of materials employed, was 8 lbs. cream of tartar, redu- 
ced to 47 oz. by carbonization; and 3 oz. of coarsely powdered charcoal, 
from which the finer part had been sifted. 

Notwithstanding the employment of a tube of two inches in diameter, 
it became choked with the potassium, carbon, and other volatile products, 
which were sublimed; and in the effort to open a passage, a steel rod, 
employed for this purpose, became so firmly fastened as to render its ex- 
trication impracticable by the force of two men. 

In the effort to withdraw it, the tube was detached from the bottle. As 
the rod had been rendered smooth and cylindrical by the wire-drawing 
process, it could not have been thus held, upon any other view than that 
of its being soldered to the potassium. 


* It is our wish to present to our readers at least occasional notices of the pro- 
ceedings of our scientific societies; and to make sure of some arrearages of the 
reports of the American Philosophical Society, (the parent society,) which have 
accumulated on our hands, we now present them as an article, although the mate- 
rials properly belong to the miscellany—a course which we have sometimes taken 
in similar cases.—Eps. 
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The iron casing, used to protect the bottle, had been exposed to the 
fire during three processes ; yet, excepting at the lower corner, it did not 
appear to be injured. With slight emendation, and with the protection 
of a stout disk of malleable iron, situate so as to form a basis, Dr. Hare 
had no doubt it might be used for several more operations. 

In distilling the potassium from the tube, “ per descensum,” as descri- 
bed in his account of the process already referred to, the cap converging 
to a tapering tube was screwed on to that end of the receiver which was 
nearest the bottle; and, of course, this end was the lowermost in the dis- 
tillatory process. This arrangement was preferable, as it prevented the 
loose deposition always found at the end of the tube farthest from the 
fire, from falling into the naphtha employed together with the potassium. 

Agreeably to a provision of the by-laws, the list of surviving members 
of the Society was read. The number is 316; 216 of whom are resi- 
dents of the United States, and 100 in foreign countries. 

Feb. 6.—Mr. Saxton laid before the Society several copies of medals, 
produced by the galvanic process of Prof. Jacobi, of St. Petersburgh, and 
a small vase, obtained by a similar process, using a fusible metal matrix, 
which was removed when the form was obtained. 

Mr. Lea exhibited nearly forty specimens of representations of plants 
and shells by the photographic process of Talbot, modified by Mr. Mungo 
Ponton, of Edinburgh. They were prepared by his son, Mr. Carey Lea, 
and were entirely successful; the minute parts of the plants and tie out- 
lines being perfect. 

Feb. 21.—Mr. Lea read a paper, entitled “ Description of Nineteen 
new Species of Colimacea,” from his collection. ‘These were recently 
received, and chiefly from Mr. W. W. Wood, now of Manilla. 

Bulimus Woodianus,* Bulimus bicoloratus, Bulimus subglobosus, Buli- 
mus gracilis, Bulimus carinatus, Bulimus virido-striatus, Bulimus Virgin- 
eus, Bulimus Liberianus, Cyclostoma Woodiana, Carocolla bifasciata, 
Helix cepoides, Helix Blainvilliana, Helix Lamarckiana, Helix luteo-fas- 
ciata, Helix ferruginea, Helix Cuvieriana, Helix Blandingiana, Helix 
Humphreysiana, Helix Balesteriana. 

Dr. Hare described a mode of procuring silicon by an easy process. 
In the year 1833, Dr. Hare had published an engraving and description 
of an apparatus for evolving silicon or boron from their gaseous fluorides. 
In operating with the apparatus alluded to, a wire rendered incandescent 
by a calorimotor was made to ignite potassium while surrounded by fluo- 
silicic or fluoboric acid gas. Consequently the potassium and fluorine 
entered into combination with phenomena of combustion, while the silicon 
was deposited or left in combination with potassium and its fluoride. 


. W ant of room forces us to leave out the descriptions of these nineteen new 
species. 
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Lately he had resorted with success to a much simpler process, by 
which the evolution of silicon or boron might be made easy to any person 
possessing a sufficiently large mercurial reservoir. 

A bell glass, over mercury, was filled with fluo-silicic acid, and by 
means of a bent wire, a cage of wire gauze, containing a suitable quan- 
tity of potassium, was introduced through the mercury into the cavity of 
the bell, and supported in a position nearly in the centre of it. A knob 
of iron was made at the end of the rod, so recurved as to reach the cage 
with ease. The knob, having been heated nearly white hot, was passed 
through the mercury so as to touch the cage, and cause the combustion 
of the potassium and evolution of the silicon. Of this, much remains 
attached to the cage, in combination with the fluoride of potassium, from 
which the silicon may be separated by washing in cold water and diges- 
tion in nitric acid. 

Mr. 8. C. Walker communicated an extract from a letter received from 
Mr. Edmund Blunt, detailing his observations of the Solar Eclipses of 
May I4th, 1836, and September 18th, 1838. 

These were made at his private observatory, Brooklyn, New York. 
Latitude 40° 42° 0’. Longitude 4h. 56m. Os. nearly, west of Greenwich, 
being 4.36s. east of the City Hall, New York. They are given in mean 
time of the place of observation. 


h. m. 


Begin. Solar Eclipse, May 14th, 1836, 19 10 1.30  E, Blunt. 


End 21 40 31.20 
Begin. Sept. 18th, 1838, 3 17 18.80 
Formation of Ring, - 4 36 47.30 
End of Eclipse ? 5 48 23.63 
5 48 17.63 T-.I. Page. 


Mr. Blunt used a five feet Dollond’s achromatic belonging to the Coast 
Survey. Mr. Page saw the end of the eclipse of 1836 with another tele- 
scope, within half a second of the time stated by Mr. Blunt. In the 
eclipse of 1838, the time noted for the formation of the ring wae when 
the cusps were separated only by a few dark intervening spaces. Of 
these Mr. Blunt counted six in number. The instant of rupture of the 
ring was not noted. Mr. Blunt thinks that the luminous points connect- 
ing the cusps, continued twelve or fifteen seconds. Mr. Blunt did not 
see the dark lines described by Francis Baily, Esq. though favorably cir- 
cumstanced for such an observation. Mr. Walker had found for the lon- 
gitude of Mr. Blunt’s observatory, from the beginning of the eclipse of 
1836, 4h. 55m. 52.95s. and 4h. 56m. 2.07s. from the end :—Mean result, 
4h. 55m. 57.51s. Mr. E. O. Kendall had found from the eclipse of 1838, 
amean result of 4h. 56m. 1.16s. The mean, by the two eclipses, was 
4h. 55m. 59.34s.; which makes the longitude of the City Hall, New 
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York, 4h. 56m. 3.7s. Mr. Paine, in the American Almanac, makes the 
same 4h. 56m. 4.5s.; and Mr. E. I. Dent, by transportation of four chro- 
nometers from the Greenwich observatory to New York, and again to 
Greenwich, finds for the same 4h. 56m. 4.42s. ‘The mean of the three 
determinations is 4h. 56m. 4.2s. 

March 6.—Mr. Saxton exhibited additional medals obtained by the 
galvanic process of Prof. Jacobi; and likewise pieces of charcoal and 
anthracite, which he had used as substitutes for the forms of fusible me- 
tal ordinarily employed. ‘These were perfectly coated with copper, a 
fact which shows it to be but necessary, that the substance at the nega- 
tive electrode should be a conductor of electricity. 

March 20.—The committee, consisting of Prof. Henry, Dr. Patterson, 
and Mr. Walker, to whom was referred a paper entitled, “Observations 
of the Magnetic Intensity at twenty one Stations in Europe, by A. D. 
Bache, LL. D., President of the Girard College for Orphans, &c.,” re- 
ported in favor of the publication of the paper in the Society’s ‘Transac- 
tions. ‘T'he report was adopted, and the publication ordered accordingly. 

The stations at which the observations recorded in this memoir were 
made, were twenty one in number: three in Great Britain, and the others 
on the continent of Europe. They include Edinburgh, Dublin, London, 
Brussels, Berlin, Paris, Vienna, the Flégiére, Brientz, the Faulhorn, Ge- 
neva, Chamberi, Chamouni, Lyons, Milan, Venice, Trieste, Florence, 
Turin, Rome and Naples. The author remarks, that the magnetic dip 
and intensity are so well known at some of these places, that he produces 
his results for them in order that by comparison with those of other ob- 
servers, the value of his determinations for other places may be judged 
of. The observations were of the horizontal intensity and dip, except 
in the comparison of the intensities at London and Paris, where, in addi- 
tion, the statical method devised by Prof. Lloyd was used. At three of 
the stations the dip was not observed. The horizontal intensities were 
generally compared by oscillating two different needles in a rarefied me- 
dium, according to the method described by the author in a former paper, 
(Am. Philos. Society’s Transactions, Vol. V.) At London and Paris two 
additional needles were employed. The dip was observed in the usual 
way, with an instrument by Robinson, by whom also the needles for 
Prof. Lloyd’s method were made. The corrections required for tempera- 
ture in the horizontal needles had been previously obtained. The cor- 
rection for loss of magnetism by the needles, was ascertained from obser- 
vations at Philadelphia, London, and Paris, and curves traced represent- 
ing the loss, from which the specific correction, to be applied at any epoch, 
was readily obtained. The curve for one of the needles showed a ten- 
dency towards a permanent state, and for the other was nearly a straight 
line. Irregular changes took place in neither needle. The author's 
experience with these needles, induces him to give a preference to the 
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method of placing the needles in pairs, over that which he has hitherto 
employed, of keeping each needle separate from the other. A sugges- 
tion also results in the use of the dipping needle, of the necessity of as- 
certaining that the needles have, in the reversal of the poles, been charged 
nearly, or quite, to saturation. ‘The author takes occasion to correct his 
statement in regard to the inefficacy of heating needles in boiling water 
in producing an approach to a permanent magnetic state. ‘The observa- 
tions at each station, with the corrections employed, are given in tables; 
and the numbers observed for the dip, er calculated for the horizontal or 
total intensities, are compared with the results of other observers. 

The memoir concludes with the following abstract of the numerical 
results. 


__ Places. Latitude. Paris. ate. intensity. ip. intensity. | 


Paris =1 | 


4 


32 W.|Feb. 
41 “ ‘ , 18° — 
26 2 1837) 0.939t 1.021 
02 E. 25, 1838, 0.9 
02“ |Dec, 16, 1837, 0.97! 8.5] 1.014 
00 17, 1837 8} 1.000 
‘ h 23) 1833) 1.05 9.7} 0.989 
Aug. 26, 1837) 1.095 0.987 
|Sept. 22) 1837; 1. 06.7} 0.987 
pt. 20, 1837] 1.082 0.987 
Aug. 25, 1837) 1. 44 49.8) 0.984 
June 21,1833, 1.089 {64 35.0, 0.979 
|Aug. 26, 1837, 1.6 0.979 
June 25, 1833) 1. 0.978 
10, 18338) 1. 3 54.7) 0.972 
|April 1838! 1.12! 3 21.9) 0.971 
|April 4, 1838) 1. 3 20.5) 0.970 
[May 28, 1838) 1. 5.5} 0.965 
9/Turin, June 17, 1838; 1.0% 52.2) 6.959 
Rome, f 10 May 18,1838 1.225 6 0.952 
2ilNaples, 40 May 7, 1838 1. 59 05.1) 0.938 


Dublin, 23 
London, 31 
Brussels, 50 51 
Berlin, 
Paris, 
Vienna, 
The Fleégiére, 
9\Brientz, 
The Faulhorn, 
Geneva, 
2/Chamberi, 
3/Chamouni, 
Lyons, 

ilan, 
3|Venice, 
Trieste, 
Florence, 


| 
Edinburgh, 
| 


| 1 eee 


— 


The committee, consisting of Mr. Nicklin, Prof. Bache, and Dr. Hays, 
to whom was referred a paper, entitled “ On the Patella Amzna of Say, 
by Isaac Lea,” reported in favor of publication, which was ordered ac- 
cordingly. 

In this paper, Mr. Lea gives a synonymy, showing that the Patella 
Amena of Say was first described by Miller, under the specific name of 
Testudinalis : Zool. Dan. p. 237 ; and Mr. Couthouy, having lately given 
an elaborate description of the animal in the Boston Journal of Natural 
Science, showing that it belongs to the new genus Patelloida, recently 
established by Quoy and Gaimard ; Mr. Lea argues that it should hence- 
forth be called Patelloida Testudinalis. 


* Dip not observed. 
+ Mean of results in June, July and August, 1837, and in July and August, 1838. 
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Mr. Peale exhibited specimens of medals obtained by the process of 
Prof. Jacobi. He stated that Mr. Eckfeldt, of the Mint, had found the 
specific gravity of the copper thus procured, to be as high as that of rolled 
copper, that is, 8.95. 

Mr. Peale also exhibited a diaphragm of parchment, which had been 
used in the battery employed in the process; and upon which metallic 
copper had been precipitated. He farther exhibited specimens of metal- 
lic silver, reduced, by a similar process, from the chloride of silver; but 
remarked, that it was not likely to lead to any useful analogous result, 
owing to the silver being deposited in a granular state. 

April 3.—The committee, consisting of Dr. Patterson, Dr. Hare, and 
Prof. Bache, to whom was referred a paper entitled ‘On a new Principle 
in regard to the Power of Fluids in Motion to produce Rupture of the 
Vessels which contain them, and on the Distinction between Accumula- 
tive and Instantaneous Pressures; by Charles Bonnycastle, Professor of 
Mathematics in the University of Virginia,” reported in favor of its pub- 
lication in the Transactions of the Society, which was ordered accord- 
ingly. 

Mr. Bonnycastle’s investigation was suggested by a paper read by Dr. 
Hare, and printed in the Transactions of the Society, entitled “ On the 
Collapse of a Reservoir, whilst apparently subject within to great Pressure 
from a Head of Water.” Dr. Hare pointed out the circumstances at- 
tendant upon this curious occurrence, and showed how the vessel might 
have been momentarily relieved from the pressure of the water within, so 
as to make that of the surrounding air efficient in producing the collapse. 
The principal object of Mr. Bonnycastle’s paper is to investigate the pre- 
cise nature and degree of the forces brought into action in this and simi- 
lar cases. 

The results at which Mr. Bonnycastle arrived, are stated by him as 
follows :-— 

1. It is convenient to distinguish between accumulative and instanta- 
neous loads, or between those which are gradually increased until the 
deflection due to the ultimate load is obtained, and those which commence 
in full efficacy from the initial position of the support. 

2. Within the limits of perfect elasticity, instantaneous pressure pro- 
duces twice the effect of that which is accumulative, whether the result 
be to produce deflection or fracture. 

3. In regard to supports perfectly elastic in one direction, and perfectly 
flexible in the other, instantaneous action, at right angles to the axis of 
elasticity, produces a deflection which is to that of accumulative action 
as 4/4 to 1, whilst the tendencies to fracture are as 4 to 1. But should 
any case occur when the law of elasticity follows an extremely high power 
of the deflection, then the singular result will follow, that the deflections 
are the same, whether the force be exerted from the initial state or the 
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state of load, but that the tendency to fracture will be immensely greater 
in the former case than in the latter. 

4. In producing the fracture of natural substances, which ali depart 
from the law of perfect elasticity as we approach the limit of fracture, the 
ratio of the effect of instantaneous and accumulative action will vary 
with the nature of the substance, never being less, for elastic bodies, than 
2 to 1, nor for flexible than 4 to 1, and more usually approaching 3 or 4 
to 1 for the former case, and 5 or 6 to 1 for the latter. 

5. Let a vase or conduit be acted upon by a load which is alone suffi- 
cient to break it, and let this load be partly balanced by a small exterior 
force: should the great interior force suddenly cease, the small exterior 
action may crush the vase or conduit inward; its energy in such case 
being the sum of the interior and exterior forces. 

6. Should the interior force be a vibration of the kind already explain- 
ed, and should the exterior action be extremely feeble, and act on a very 
great mass, this extremely feeble action may crush the vase inward, with 
a power that shall exceed in any degree the enormous action of the inte- 
rior or explosive vibration. The comparison of the interior and exterior 
actions is best effected in this case, by finding the modulus of elasticity 
of a material spring that shall coincide most nearly in effect with the in- 
terior tremor. For putting e and e’ respectively for the modulus of the 
spring and of the support, and ¢ and ©’ for the deflections resulting 
from the tremor acting alone, and the reaction as it does act, we have 


~- WA —, or, in other words, the deflection produced by the reaction, 


is to the deflection that would be produced by the interior tremor alone, 
in the inverse proportion of the square roots of the moduli of tremor and 
support. 

7. Combining what is here said with the known laws of fluids moving 
in pipes, and whereby they necessarily produce hydraulic shocks, it fol- 
lows, that any vessel connected with such a train of pipes, and plunged 
at some little depth in a considerable mass of water, or other heavy fluid, 
will occasionally be subject to a crushing and exterior force vastly greater 
than the interior strain due to the constant head of fluid. 

In illustration of the principles thus developed, Mr. Bonnycastle details 
some experiments, and mentions a phenomenon which occurred under 
his own notice, and is analogous to the one described by Dr. Hare. In 
making experiments on the propagation of sound through water, he had 
occasion to cause an explosion of gunpowder within a hollow metallic 
cylinder, open at the lower end, and immersed under the liquid ; and, 
although the strength of the cylinder was abundantly sufficient to bear 
the statical pressure of the surrounding water, he found it crushed inward 


after the explosion. 
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Judge Hopkinson deposited with the Society, the Log Book of the first 
voyage in a steam vessel across the Atlantic, by Captain Rogers, in the 
year 1819; an account of which was given in the Proceedings of the 
Society, No. 2, p. 14. 

In a written communication, Judge Hopkinson stated, amongst other 
matters in reference to Captain Rogers’s priority, that he was on board 
the steam-ship lying at the city of Washington, after her return from the 
voyage. She was built and rigged like one of the Liverpool packets, and 
her wheels were made to fold up at her sides when the wind permitted 
her sails to be used. 

The Log Book states, among the occurrences usually noted, the days 
when the steam was used. 

April 17.—The committee, consisting of Prof. Bache, Dr. Patterson 
and Mr. Walker, to whom was referred a paper entitled “On the Storm 
which was experienced throughout the United States about the 20th of 
December, 1836, by Elias Loomis, Professor of Mathematics and Natu- 
ral Philosophy in Western Reserve College,” reported in favor of publi- 
cation in the Society’s Transactions, which was ordered accordingly.* 

The memoir of Prof. Loomis first describes the sources of information 
to which he has had access, consisting of various published or private 
meteorological journals. ‘The principal phenomena occurred in the east- 
ern states, within the period recommended by Sir John Herschel for 
hourly meteorological observations; and were, of course, accurately no- 
ted at the stations where these observations were made. From various 
sources, Prof. Loomis has obtained observations of the barometer at 
twenty seven different stations in the United States and the neighboring 
British possessions, and records of the thermometer and weather from 
twenty eight military stations of the United States, from forty two acade- 
mies of the State of New York, and from five other stations within the 
probable limits of the storm, besides others beyond it. In some cases, 
two sets of observations were made at the same station. 

The phenomena are discussed by the author under the following heads. 
1. A remarkable oscillation of the barometer. 2. A sudden depression 
of the thermometer. 3. The amount, and the time of beginning and 
ending of the rain. 4. The direction and velocity of the wind. 

1. The observations of the barometer show that during the storm there 
was a sudden depression of the barometer immediately succeeded by a 
sudden rise; that the minimum of pressure occurred first in the western 
states, and passed in a wave over the United States, moving eastwardly. 
The curves drawn to represent the heights of the barometer illustrate this 
fact in a very striking manner. Prof. Loomis has attempted to determine, 
from the observations, the amount of dhaseantnonnde of the barometer, the 


* We are indebted to Prof. a copy of his paper. 
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form and velocity of the atmospheric wave, the progress of which, over 
the United States, he has represented upon a chart. 

2. A comparison of the observations of the thermometer and barome- 
ter shows, that while the pressure was diminishing the temperature was 
increasing, and vice versa. ‘The very remarkable diminution of tempe- 
rature of 48° Fah. in six hours and a half, occurred at one station in the 
N. W. of the United States. The commencement of the diminution of 
temperature is shown to coincide with the minimum of the barometer, 
and hence is used when barometric observations were not made, to point 
out the probable time of the occurrence of this minimum. The average 
of the maxima of the thermometer at the eastern stations was about 31° 
Fah. greater than at the western, and the average of the minima 14° Fah. 
greater. 

3. Rain or snow fell during the storm within the limits of about latitude 
28° N. to latitude 48° N., and from longitude 52° to 96° W. The aver- 
age amount at fifty nime stations, was seven eighths of an inch. The 
author is led to remark upon the great discrepancies in the statements of 
the fall of rain at places very near each other, and upon defects in the 
registers in not stating the time of beginning and ending of the rain. 

4. The epoch of the minimum of pressure at the several places of ob- 
servation was marked by a change of wind from a southern quarter, gen- 
erally the southeast, to a northern quarter, almost uniformly the northwest. 
This southern change of wind was every where one of the most promi- 
nent features of the storm, the wind having been violent both before and 
after the change ; but more violent from the northwesterly direction, ex- 
cept perhaps at New York and in the northeastern states. 

The author sums up thus the characteristic of the storm. After a cold 
and clear interval, with the barometer high, the wind commenced blow- 
ing from a southerly quarter ; the barometer fell rapidly, the thermometer 
rose, and rain fell in abundance. The wind subsequently veered sud- 
denly to the northwest, and blew with great violence ; the rain was suc- 
ceeded by hail or snow, which continued but for a short time. The 
changes thus described occurred, not simultaneously, over the United 
States, but progressively from west to east. 

The author next endeavors to determine the limits of the storm, using 
for this purpose other meteorological registers in addition to those before 
noticed, and of which he gives a particular account. From these, and 
theoretical considerations, he places the Rocky Mountains as the western 
limit, the parallel of 25 N. latitude as the southern limit, the middle of 
the Atlantic as the eastern limit, and the northern as altogether conjectu- 
ral, but probably as remote as the arctic circle, thus extending over 70° 
of longitude and 40° of latitude. The question whether the remarkable 
storm which occurred in Europe about the 25th of December, was a con- 
tinuation of this storm, is examined, and the author concludes, from a 
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discussion of its peculiarities, that it was not—the progress of the baro- 
metric minimum in Europe being from north to south, inclining a little to 
the west. 

The author next proceeds to generalize the deductions in regard to the 
circumstances of this storm, and to apply them as tests to the different 
theories of wind, rain, &c. 

He first endeavors to show how far registered observations of the wind 
may be influenced by localities, and their accuracy affected by the mode 
of observing, and the transcribing of the registers; and concludes that it 
is indispensable to regard the average of directions at near stations, and 
not those at individual ones, and gives some examples of discrepancies at 
places near each other in support of this opinion. The anomalies pre- 
sented by the stations in the State of New York are very curious. 

The causes assigned by theory for the production of winds are next 
enumerated and discussed. Recurring to the observations, the author 
traces a connection between the direction of the surface wind on the 18th 
and 19th of December, and a maximum of the barometer existing on a 
line nearly north and south, moving eastwardly, and passing on the morn- 
ing of the 20th of December nearly through the eastern extremity of the 
State of Maine. At this period a minimum of the barometer existed 
nearly on the line of the river Mississippi, and the winds blew towards 
this line. This minimum is traced in its motion eastward ; and in con- 
nection with it, the change of wind from the easterly to the westerly 
quarter. On the afternoon of the 21st, the line of minimum pressure 
had reached Boston; and on the 22d, the northwesterly wind now pre- 
vailed at nearly all the stations. The direction and approximate force of 
the wind on the morning of the 2Ist, are represented upon a map of the 
United States, accompanying the memoir. From an examination of a 
phenomenon of the wind, Prof. Loomis concludes that the southeasterly 
current rose, so that the northwesterly wind thus became the lowermost 
current; and subsequently, from an examination of the phenomenon of 
the rain, snow and hail, that the rising current was, in part at least, de- 
flected back upon itself. The immediate cause of the southeasterly wind 
is traced to the existence of a minimum of pressure at some point north 
of the United States. 

The author next examines the various causes which have been, or may 
be, in his opinion, assigned as producing rain, and infers that the most 
common cause of rain, in these latitudes, is the sudden lifting up of 
warm air into regions about the earth’s surface, by its displacement by 
a cold current originally above it, and from an opposite direction ; and 
that such was the actual cause of the rain in question, a warm current 
from the south having been displaced, and caused to rise to a considera- 
ble elevation by a cold current from the west. The mixture of the warm 
and cold air is inadequate, in the author’s opinion, to account for the phe- 
nomena. 
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The author then explains the causes of the observed rise of the ther- 
mometer to be due to the warm southeast wind, and the subsequent de- 
pression to the cold northwest wind. 

The author next examines the causes which have been assigned for the 
fluctuations of the barometer during this storm, selecting, as applicable to 
the present case, the following :—“ The southeast wind, which accompa- 
nied the rain, moved with an accelerated velocity. The particles, there- 
fore, of air at one extremity of the current, must have left those of the 
other extremity at an increased distance. Hence a mechanical rarefaction, 
and, of course, diminished pressure. The reverse effect must have taken 
place after the storm had passed. A northwest wind sets in with great 
violence. A vast body of air is precipitated toward the southeast. The 
partial vacuum which at first existed, is very soon supplied; yet, though 
the first impelling cause has ceased to act, the momentum of the excited 
current still urges it onward, and a condensation results, which continues 
the rise of the barometer.” 

The author concludes by remarking, that he has availed himself in 
these discussions of the suggestions of writers on meteorology, and is es- 
pecially indebted to the labors of Messrs. Redfield, Espy and Reid. 

Dr. Dunglison read a letter from the Rev. James 'T. Dickinson, of 
Singapore, to Mr. Du Ponceau, dated Nov. 25, 1839, expressing his sat- 
isfaction with the views of Mr. Du Ponceau, as contained in his “‘ Disser- 
tion on the Chinese system of Writing.” 

When Mr. Dickinson commenced the study of the Chinese language, 
nearly four years ago, he attempted to learn the written language by the 
eye merely, without connecting sounds with the characters. To this 
course he was led by the fact, that the Hokkien dialect, the one he stud- 
ies, differs very much as spoken, from the sounds given to the characters 
as read. ' His plan was to learn the colloquial language by itself, and to 
defer the learning of the sounds given to the characters in reading, while, 
in the mean time, he endeavored to learn to read the characters independ- 
ently of all sounds. In this way he would have succeeded in learning to 
read Chinese books, had the common hypothesis, that the Chinese charac- 
ters are addressed directly to the mind, and not to the mind through the 
medium of sounds, been correct. Mr. Dickinson, however, found himself 
always translating either into English or the colloquial Chinese. All his 
efforts to transfer the ideas represented in Chinese books to his own mind, 
without the help of words, either Chinese or English, were fruitless. 

Mr. Dickinson considers the work of Mr. Du Ponceau “a most valua- 
ble gift to the world, and an honor to American learning.” 

May 1.—The committee, consisting of Mr. Walker, Dr. Patterson, and 
Mr. Bache, to whom was referred a paper, entitled ‘‘ Observations on 
Nebule, with a fourteen feet Reflector, by H. L. Smith and E. P. Mason, 
during the year 1839, by E. P. Mason,” reported in favor of publication 
in the Society’s Transactions, which was directed accordingly. 
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The object of Messrs. Smith and Mason was to furnish a minute de- 
scription of some of the principal nebule in the heavens, in order that 
future changes in their appearance, should any occur, may be detected. 
The process employed was—lIst. To prepare an accurate chart of all the 
stars in and about the nebula, capable of micrometrical measurement. 
2dly. ‘To fill in with the smaller stars down to the minimum visibile, by 
estimation. 3dly. To lay down the nebula on this chart with such care 
and precision, that the errors of its delineation may not far exceed those 
of original vision. ‘The author, Mr. Mason, states at length the expedi- 
ents used to effect the latter purpose, viz. the drawing of lines of equal 
brightness, as a guide to the engraver ; the examination of each portion 
of the nebula by several persons ; and lastly, the repeated comparison of 
the drawings with the original on successive evenings, till no further im- 
provement seemed to be practicable. 

The telescope used by Messrs. Smith and Mason, was of their own 
construction. It was fourteen feet in length, and had twelve inches clear 
aperture, being a Herschelian, mounted somewhat rudely on the plan of 
Mr. Ramage. The difficulties experienced by Messrs. Smith and Mason, 
as amateur artists, in casting and polishing specula at New Haven, are 
stated in detail. The telescope was capable of separating © Orionis, 
#? Bootis, y Virginis in 1838, 4 Ophiuchi, and others of a distance of 
less than 1. For such purposes, however, the use of diaphragms was 
necessary, owing to an imperfection of the casting, and the full light of 
the telescope could not be employed. This circumstance directed their 
attention to the subject of this paper. 

A cursory examination of the principal nebule described, and, in some 
instances, figured by the Herschels, pointed out discrepancies between 
their descriptions and present appearances, which must be attributed 
either to a change in the nebula themselves, or to the want of sufficient 
minuteness of examination on the part of the Herschels, whose object 
was rather the formation of a complete catalogue of the nebule in the 
heavens, than the full and perfect description of any of the individuals. 
Thus, the paper contains a drawing of the “ nebula trifida,” h. 1991: the 
triple star does not occupy the same position in the cleft as given in the 
figure in Sir J. F. W. Herschel’s paper, Phil. Trans. 1833, but rather 
adheres to the left of the three divisions ; and what is more remarkable, 
the small star about 30’ north of this triple star was surrounded with a 
nebula not much inferior in size and brilliancy to the “ nebula trifida.” 
A drawing is also furnished of the nebula, 4. 2008, (the shape of which 
resembles the capital Greek 2,) with a critical examination of Herschel’s 
figure of the same. 

The most remarkable discovery of Messrs. Smith and Mason, was that 
of the junction of the two nebule, A. 2092 and 2093. These great 
nebul, or “milky ways,” are described on several occasions by the elder 
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Herschel, and are also described and figured by the younger. ‘They are 
distant about two thirds of a degree from each other. Messrs. Smith 
and Mason, however, distinctly saw the nebulous matter extending from 
one to the other, making the whole one conspicuous nebula of more than 
a degree in length, being among the most remarkable in the heavens, 
and inferior only to the great nebule of Orion and Andromeda. 

Mr. Mason remarks, that it is difficult to conceive how the companion 
of the nebula trifida and the junction of the two last mentioned, should 
have been overlooked by such observers as the Herschels, with instru- 
ments so far superior to his in optical capacity. The supposition that the 
nebulous space, noticed by Messrs. Smith and Mason, was not brought 
under the immediate inspection of the Herschels, seemed inadmissible. 
That the greater clearness of the atmosphere of New Haven should more 
than compensate for the inferior light of the telescope employed was 
hardly probable ; the only remaining supposition was, that the nebulous 
watter, in the space examined by all these observers, has recently under- 
gone a change in shape and brilliancy. 

In making the chart of the stars to which the nebulous space is refer- 
red, Mr. Mason used the ten feet Dollond refractor, of five inches aper- 
ture, belonging to the philosophical department of Yale College, with a 
Dollond’s illuminated line micrometer. With this he has determined the 
relative position of the stars down to the sixteenth magnitude, by repeated 
observations, and has furnished a catalogue of the correct places of fifteen 
stars in the first chart, thirty in the second, and a hundred and eighty 
two in the third. 

May 15.—Mr. Du Ponceau made a verbal communication on the sub- 
ject of the silk culture in India. 

It appears from the sixth volume of the Transactions of the Agricultu- 
ral and Horticultural Society of India, Calcutta, 1839, which is in the 
library of the Society, that the English are extending the culture of silk 
to the Deccan and the western coast of India, and have an establishment 
for that purpose under the direction of Signor Mutti, an Italian gentle- 
man, who resides at Bombay, and is styled “ Superintendent of the Silk 
Culture in the Deccan.” Two letters addressed by him to John Bell, 
Esq. Secretary of the Agricultural Society of India, Mr. Du Ponceau 
considered to be worthy of the attention of those who feel an interest in 
the promotion of the silk culture in this country. A treatise by that 
gentleman on the various branches of the silk culture, is subjoined to, 
and published with, his letters. The chapter or division concerning the 
art or method of reeling or winding silk from the cocoons, Mr. Du Pon- 
ceau regards as replete with valuable practical instruction. 

On this last subject, (the art of reeling,) the correspondent at Paris of 
the National Intelligencer asserts, that an excellent treatise has been 
lately published in that capital by Mons. Ferrier, which has been repub- 
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lished in the third volume of the Annals of the Sericole Society, specially 
instituted for the promotion of the culture of silk in France. 

As instruction is much wanted in this country on this particular sub- 
ject, while the culture of silk engages the general attention, Mr. Du Pon- 
ceau expressed a hope that M. Ferrier’s treatise would be translated and 
published for the benefit of his fellow citizens. 

Mr. Du Ponceau further stated, that from the volume of Transactions 
above cited, it appears that the English are making great exertions to in- 
troduce the culture of cotton into India. Specimens of the best soils for 
growing cotton in this country, particularly those of Georgia, have been 
sent to the Agricultural and Horticultural Society, and analyzed by them. 
The descriptions accompanying the specimens have not been found suffi- 
ciently particular, nor have their analyses yet led to any decided conclu- 
sions. ‘They seem to think, that the abundance and fineness of good 
cotton depend on the quantity of carbon in the soil, and the solubility of 
that carbon. But with this theory they do not appear to be entirely satis- 
fied. ‘They find that all the American, the Mauritius, and the best Sin- 
gapore soils, producing the finest cotton, contain a considerable per cent- 
age of vegetable matter under the form of peat or lignite, in a state of 
exceedingly minute division, and in many of them, some part of it is 
readily soluble in cold water. They find, again, that the Indian soils 
contain very little vegetable matter, and this wholly insoluble in water, 
but that the best contain a far larger proportion of carbonate of lime, and 
some of them the iron in a different state from the others. It would 
seem, however, that the plant is somewhat indifferent about the iron; 
yet, as it is not known what part the iron plays in soils, (which may in- 
fluence their electricity as well as their tenacity and relations to moisture,) 
they consider it a matter to be borne in mind and to be subjected to far- 
ther inquiries. 

The culture of the vine in India, Mr. Du Ponceau added, appears also 
to engage much of the attention of the Society; and, on the whole, the 
useful arts and sciences seem to be cultivated in that country to a degree 
which deserves to be particularly noticed. 

Mr. Walker stated the results of Prof. Loomis’s farther observations on 
the subject of Galle’s second comet, which Prof. L. intends hereafter to 
lay before the Society. He further stated, that Galle had discovered a 
third comet, which was of great interest to the astronomer, as it was likely 
to add another to the number of comets of known period. 

Mr. Walker mentioned the receipt of European observations of Galle’s 
second comet, as late as the 21st of February, and those of Prof. Loomis 
of the 18th and 19th of March. From these, he had selected the obser- 
vations made January 25th and February 2Ist, at the Berlin Observatory, 
and that of Prof. Loomis at the Hudson Observatory, on the 19th of 
March, and had computed the elements of its orbit. 
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The comet’s observed geocentric longitude and latitude, cleared of 
aberration and parallax, and referred to the mean equinox of January, 
1840, were as follows :— 


M. T. Berlin. Longitude. Latitude. 
25./49021 2° 57' 26.8" +75° 42.1" 
52. 47442 28 44 0.6 +33 42 26.1 
79. 59679 33 47 348 +9 2 20.4 


From which he had obtained for the elements of the comet :— 


Perihelion Pass. March 13.°07523 Berlin mean time. 
£2 2362 49’ 8.0” 
+ 69 15 £89 
a 80 WM 8&8 
log. 0.086798 
Motion retrograde. 


Dr. Dunglison gave the particulars of a case, in which blood that flow- 
ed on dissection from the arteries of the brain coagulated, fifteen hours 
after the death of the individual. 

June 19.—The committee, consisting of Mr. Taylor, Mr. Booth, and 
Dr. Hays, to whom was referred a communication, entitled “ Notice of 
the Oolitic Formation in America, with descriptions of some of its Organic 
Remains, by Isaac Lea,” reported in favor of publication, which was or- 
dered accordingly. 

In this paper Mr. Lea describes a number of fossils from New Granada 
and Cuba, which he considers to belong properly to the forms resembling 
those well known to exist in the Oolites (Jura formation) of Europe. In 
anote Mr. Lea mentions, that after his paper was written, the work of 
the distinguished geologist, Von Buch, was received by him from the au- 
thor. In this work Von Buch describes and figures some of the fossils 
from the same formation in New Granada, taken by Humboldt nearly 
forty years since to Europe, which that learned traveller, in his ‘‘ Essay 
on the Superposition of Rocks,” considered to belong to the Jura forma- 
tion. Von Buch takes a different view, and places them higher up in 
the series; that is, in the chalk formation. After a careful perusal of 
Von Buch’s work, and a re-examination of the specimens, Mr. Lea still 
holds to his previous opinion, that these forms belong properiy to the 
oolitic series, and not to the chalk. He is the more confirmed in this 
opinion from having since been enabled to examine Captain Grant’s Me- 
moir on the Geology of Cutch, recently published in the Geological So- 
ciety’s Transactions of London, Second Series, Vol. V, Part 2; where 
the forms represented have a strong alliance to those described by Mr. 
Lea. Captain Grant states that the mineralogical character of the rock 
“greatly resembles the English lias ; but its fossils have been found, after 
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a careful examination by Mr. James Sowerby, to assimilate very closely 
to those of the oolitic beds,” &c. 

Mr. Lea’s paper contains descriptions of the following species : 

Orthocera Humboldtiana, Ammonites Tocaimaensis, Ammonites occi- 
dentalis, Ammonites Gibboniana, Ammonites Vanuxemensis, Ammonites 
Americana, Trigonia Gibboniana, Trigonia Tocaimana, Trigonia Hon- 
daana, Natica Gibboniana, Spatangus Colombianus, Terebratula Taylo- 
riana, Terebratula Poeyana, Tellina [!} Humboldtiana. 

The committee, consisting Dr. Patterson, Prof. Bache, and Mr. Walker, 
to whom was referred a paper, entitled “On the Insufliciency of Taylor's 
Theorem as commonly investigated, with Objections to the Demonstra- 
tions of Poisson and Cauchy, and the assumed Generalization of Mr. 
Peacock ; to which is added, a New Investigation and Remarks on the 
Development and Continuity of Functions, by Charles Bonnycastle, Pro- 
fessor of Mathematics in the University of Virginia,” reported in favor of 
its publication in the Transactions of the Society, which was ordered 
accordingly. 

The paper of Prof. Bonnycastle is composed of three sections. In the 
first, which is on the “ Development of Functions,” he points out and 
discusses what he considers to be “ the errors and conflicting views result- 
ing from the vague manner in which mathematical writers have usually 
conceived the ultimate object of their peculiar logic.” ‘The second sec- 
tion is on the “ Continuity of Functions,” and the division of this con- 
tinuity into classes ; a subject heretofore touched upon only incidentally 
by other writers. The principal object of the paper is presented in the 
third section, which treats of ‘ Functions considered in the order of their 
magnitude,” and particularly of “'Taylor’s Theorem ;’ and the author 
discusses this subject with the care demanded by a theorem which forms 
the basis of the differential and integral calculus, and which acts so im- 
portant a part in all the higher mathematics. 

Mr. Walker, from the committee on making and collecting observations 
of celestial phenomena, reported in part, that they had received observa- 
tions of Lunar Occultations of the fixed stars, which are given in the 
mean time of the respective places of observation, being a continuation of 
the list published in No. 6, pp. 71, 72, of the Society's Proceedings, (Vol. 
xxxvut, p. 177, of this Journal ;) and, on motion, the report was ac- 
cepted. 

The longitudes and latitudes of the American places of observation, as 
far as they can be determined from a reduction of these and former Amer- 
ican observations, have been furnished by Messrs. Walker and Kendall, 
as follows : 
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North Longitude from |Longitude west 
| Place of Observation. Latitude. Philadel. Obs’ry./from Green’ch. 
Boston State House, . . . . 42 21 22.7E. 16 24.77/4 44 17.13 
**  Paine’s House, 42 20 56 |E. 16 25.104 44 16.80 
‘Dorchester, Bond's private Obs’ ry,42 19 15 |E. 16 24.09 4 44 17.81 
Southwick, Holcomb’s “ 2 24.8314 51 17.07 
Yale College, New Haven,. . 41 17 58 E. 51.00/4 51 50.90 
City Hall, New York, . 40 42 40 (E. 37.544 4.36 
Brooklyn, Blunt’s private Obs’ ry, 42 E. 41.904 0.00 
Nassau Hall, Princeton College, 20 iE. 3.704 58 38.20 
Alexander’s House, 20 56 E. 4.00.4 58 37.90 
Philadelphia High School Obs’ ry, 39 57 0. 5 0 41.90 
State House, . . 9 56 57.9.E. 2.865 0 39.04 
Ww ashington, Capitol, . . 53 23 W. 7 24.105 8 6.00 
Marine Obsérvatory, 38 53 'W. 7 24. 185 8 6.08 
Hudson Observatory,. . . . 41 14 37 |W.25 5.565 25 47.46 
Dover, Ohio, . . . . . . 4030 52 |W.25 14.025 25 55.92! 


The details of the computations on which these results are based, are 
too extensive for the limits of this report. The longitude of the Capitol 
at Washington is as follows : 

Marine Observatory, mean of twenty one results according 
to weights, 

Capitol, 

Marine Observ: tory, | mean of six resulta by transportation 

of chronometers, by T. R. Paine, between Washington, 

Philadelphia and Boston, . , 6.32 
Whence longitude of the Capitol, — . : 5 8 60 

July 3.—Mr. Du Ponceau announced that the Society would receive at 
their next meeting the Anamitic and Latin, and Latin and Anamitic Dic- 
tionaries, lately published by the Right Reverend Father Taberd, Bishop 
of Isauropolis, and Vicar General of Cochin China, which he had men- 
tioned to the Society at a former meeting as in course of publication. 

This valuable work was printed at Serampore, under the auspices, and, 
it is understood, at the expense of the British government in India, and 
of the East India Company, to whom the learned world are already in- 
debted for the publication of the important labors of the Jate Dr. Morrison, 
and other works, which have thrown considerable light on the Chinese 
language, and who are now, with the same liberality, extending the know- 
ledge of the Indo-Chinese idioms, which, until lately, were entirely un- 
known in America and Europe. It will not be forgotten, Mr. Du Pon- 
ceau added, that this Society was the first to make known the Anamitic 
language, by the publication of Father Morrone’s French and Cochin 
Chinese Vocabulary, and of the Latin and Cochin Chinese Dictionary, 
in use among the missionaries in Cochin China, which works, though 
not so full and so complete as those published by Bishop Taberd, were 
the first to shed light on that branch of philological science. 
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Dr. Hare made some observations on the effect of the rarefaction of 
air, on its desiccation and refrigeration, and on other phenomena con- 
nected with the presence of aqueous vapor in the atmosphere. He also 
detailed some experiments, showing that the phenomena of air, heated 
by re-entering a receiver partially exhausted, were more consistent, in 
some respects, with the idea that a vacuum has a capacity for heat, than 
that it is destitute of any appropriate portion of caloric. 

Dr. Hare adverted to the fact, that in an essay published in this Journal 
in 1822,* he had, agreeably to the authority of Dalton and Davy, stated, 
that the cold consequent on the rarefaction of air in its ascent towards 
the upper strata of the atmosphere, was one of the causes of the forma- 
tion of clouds; and in his text-books he had soon after published an en- 
graving of an apparatus, by means of which he was accustomed to illus- 
trate, before his pupils, the transient cloud which arises from a diminution 
of pressure in air containing aqueous vapor. 

In the essay above mentioned, Dr. Hare had alleged, that as much ca- 
loric was given out by aqueous vapor during its conversion into snow, as 
would be yielded by twice the weight of red hot powdered glass. But 
Mr. Espy, he considered, had the merit of being the first to suggest, that 
the heat, thus evolved, might be an important instrument in causing a 
buoyancy tending to accelerate any upward current of warm moist air. 

Dr. Hare had been willing to admit, that this transfer of heat might 
co-operate with other causes in the production of storms, but could not 
concur with Mr. Espy in considering it competent to give rise to thunder 
gusts, tornadoes, or hurricanes. ‘These he had considered, and still con- 
siders, to be mainly owing to electrical discharges between the earth and 
the sky, or between one mass of clouds and another. 

With a view to a more accurate estimate of the comparative influence 
of rarefaction and condensation, in causing evolution of heat in dry air, 
and in air replete with aqueous vapor, Dr. Hare had performed a number 
of experiments, of which he proceeded to give a description. 

Large globes, each containing about a cubic foot of space, furnished 
with thermometers and hygrometers, were made to communicate, respec- 
tively with reservoirs of perfectly dry air, and of air replete with aqueous 
vapor.t The cold, ultimately acquired by any degree of rarefaction, ap- 
peared to be the same, whether the air was in the one state or the other, 
provided that the air replete with aqueous vapor, was not in contact with 
liquid water in the vessel subjected to exhaustion. When water was pre- 
sent, in consequence of the formation of additional vapor, and a conse- 
quent absorption of caloric, the cold produced was nearly twice as great 


* See Vol. rv, p. 142. 
t The hygrometers were constructed by means of the beard of the Avena sen- 
sitiva or wild oat, also called animated oat. 
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as when the air was not in contact with liquid water; being nearly as 
nine to five. 

Under the circumstances last mentioned, the hygrometer was motion- 
less; whereas, when no liquid water was accessible, the space, although 
previously saturated with vapor, by the removal of a portion of it together 
with the air which is withdrawn by the exhaustion, acquires a capacity 
for more vapor; and hence the hygrometer, by an abstraction of one 
third of the air, revolved more than sixty degrees towards dryness. But 
when a smaller receiver (after being subjected to a diminution of pressure 
of about ten inches of mercury, so as to cause the index of the hygrome- 
ter to move about thirty five degrees towards dryness) was surrounded by 
a freezing mixture, until a thermometer in the axis of the receiver stood 
at three degrees below freezing, the hygrometer revolved towards damp- 
ness until it went about ten degrees beyond the point at which it rested 
when the process commenced. 

It appears, therefore, that the dryness produced by the degree of rare- 
faction employed is more than counterbalanced by a freezing temperature. 

As respects the heat imparted to the air above mentioned, the fact, that 
the ultimate refrigeration in the case of air replete with vapor, and in that 
of anhydrous air, was equally great, and that when water was present 
the cold was greater in the damp vessel, led to the idea that the heat 
arising under such circumstances could not have much efficacy in aug- 
menting the buoyancy of an ascending column of air: but when, by an 
appropriate mechanism, the refrigeration was measured by the difference 
of pressure at the moment when the exhaustion was arrested, and when 
the thermometer had become stationary, it was found ceteris paribus, 
that the reduction of pressure arising from cold was at least one half 
greater in the anhydrous air than in the air replete with vapor. This 
difference seems to be owing to a loan of latent heat made by the con- 
tained moisture, or transferred from the apparatus by its intervention, 
which checks the refrigeration ; yet, ultimately, the whole of the mois- 
ture being converted into vapor, the aggregate refrigeration does not differ 
in the two cases. 

Agreeably to Dalton’s tables, at 70° the quantity of moisture in 31 
grains, or 100 cubic inches of air, is 52,1; of a grain. The space allot- 
ted to this weight of vapor being doubled, it would remain uncondensed 
at 45° F., being associated with the same weight but double the volume 
of air; but at 32°, notwithstanding the doubling of the space, only ;*)s°5 
of a grain would remain in the aériform state; of course 551—356= 
ress, Or nearly ;*; of a grain would be precipitated. 

The latent heat given out by the condensation of this vapor, would 
heat, as is well known, 1000 times its weight of water, or 195 grains, one 
degree ; or 31 grains ',°°=6.29 degrees ; and as the capacity of air for 
heat is only one fourth of that of water, it would heat 31 grains of air 
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6.29X 4 = 25.16, or nearly25° F. As air at 32° F. expands 7}, for each 
additional degree, the difference of bulk, arising from the heat received, 
as above calculated, would be ?,5;, or ;'5 nearly. 

When air replete with aqueous vapor was admitted into a receiver par- 
tially exhausted, and containing liquid water, a copious precipitation of 
moisture ensued, and a rise of temperature greater than when perfectly 
dry air was allowed to enter a vessel containing rarefied air in the same 
state. In the instance first mentioned, a portion of vapor rises into the 
place of that which is withdrawn during the partial exhaustion. Hence, 
when the air, containing its full proportion of vapor, enters, there is an 
excess of vapor which must precipitate, causing a cloud, and an evolution 
of latent heat from the aqueous particles previously in the aériform state. 
Dr. Hare conceives that as the enlargement of the space occupied by a 
sponge, allows proportionably a larger quantity of any liquid to enter its 
cells, so any rarefaction of the air when in contact with water, conse- 
quent on increase of heat or diminution of pressure, permits a proportion- 
ably larger volume of vapor to associate itself with a given weight of the 
air. When, subsequently, by the afflux of wind replete with aqueous 
vapor, the density of the aggregate is increased, a portion of the vapor 
equivalent to the condensation must be condensed, giving out latent heat, 
excepting so far as the heat thus evolved, being retained by the air, raises 
the dew point. 

Hence, whenever a diminution of density of the air inland causes an 
influx of sea air to restore the equilibrium, there may result a condensa- 
tion of aqueous vapor, and evolution of heat, tending to promote an as- 
cending current. This process being followed by that which Mr. Espy 
has pointed out, of the transfer of heat from vapor to air, during its ascent 
to the region of the clouds, and consequent precipitation of moisture, 
might, Dr. Hare thought, be among the efficient causes of those non- 
electrical rain storms, during which the water of the Gulf of Mexico, or 
of the Atlantic, is transferred to the soil of the United States. 

Dr. Hare proceeded to mention some additional experiments which he 
had made respecting the increase of temperature resulting from the ad- 
mission of dry air into an exhausted receiver. When the receiver was 
exhausted so as to reduce the interior pressure to one fourth of that of 
the atmosphere, and one fourth was suddenly admitted, so as to reduce a 
gage from about 223 inches to 15 inches, heat was produced; and how- 
ever the ratio of the entering air to the residual portion was varied, still 
there was a similar result. 

When the cavity of the receiver was supplied with the vapor of ether 
or with that of water, so as to form, according to the Daltonian hypothe- 
sis, a vacuum for the admitted air, still heat was produced by the latter, 
however small might be the quantity or rapid the readmission. When the 
receiver was exhausted, until the tension was less than that of aqueous 
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vapor at the existing temperature, so as to cause the water to boil, as in 
the Cryophorus, or Leslie’s experiment, still the entrance of ; ;°;, of the 
quantity requisite to fill the receiver caused the thermometer to rise a 
tenth of a degree. An alternate motion of the key of the cock, through 
one fourth of a circle within one third of a second of time, was adequate 
to produce the change last mentioned. 

Dr. Hare considered the fact, that heat is produced, when to air, rare- 
fied to one fourth of the atmospheric density, another fourth is added, 
irreconcilable with the idea that this result arises from the compression 
of the portion of air previously occupying the cavity, since the entering 
air must be as much expanded as the residual portion is condensed. 

As, agreeably to Dalton, a cavity occupied by a vapor acts as a vacuum 
to any air which may be introduced, Dr. Hare argued, that when a re- 
ceiver, after being supplied with ether or water, is exhausted so as to re- 
move al] the air and leave nothing besides aqueous or ethereal vapor, the 
heat, acquired by air admitted, cannot be ascribed, consistently, to the 
condensation of the vapor. 

The facts above stated, he added, are not reconcilable with the idea 
of De la Rive and Marcet, that the first portion of the entering air is 
productive of cold, although a subsequent condensation is productive of 
an opposite change. ‘The effect upon the thermometer was too rapid, 
and the quantity of the entering air too minute, to allow it to be refrige- 
rated by rarefaction in the first place, and yet afterwards to be so much 
condensed as to become warm by the evolution of caloric. 

Notwithstanding the experiments of Gay Lussac and of those of De la 
Rive and Marcet, there appeared to Dr. Hare to be evidence in favor of 
the heat being due to the space rather than to the air which it contained. 

With respect to Gay Lussac’s celebrated experiment with the Torricel- 
lian vacuum, supposing such a vacuum to be a pre-eminently good libera- 
tor of heat, as it ought in reason to be, the caloric would be absorbed by 
the mercury as rapidly as this metal could be made to encroach upon the 
space occupied by the calorific particles. 

Admitting, that for equal weights, the specific heat of air is seven times 
as great as that of mercury, there could not Lave been a capacity greater 
than that of about 200 grains of the metal, whereas a very small stratum 
of this metal, equal to one fourth of an inch, would, in the apparatus 
employed, amount to more than a pound. 

The rapidity with which a mercurial thermometer is affected by the 
changes of temperature in experiments like those which he had been de- 
scribing, showed, in Dr. Hare’s opinion, that there was something not 
yet understood respecting the transfer of heat in such cases. It was 
hardly reconcilable with the process of conduction or circulation, as ordi- 
narily understood. 
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In the experiments of De la Rive and Marcet, in which the entering 
air being made to impinge upon the bulb of a thermometer, was pro- 
ductive of a fall in the thermometric column, it might be inferred, he 
conceived, that the bulb interfered with the access of caloric from the 
space. It was in fact the bulk upon which the air acted previously to its 
distribution in the space where it could have encountered the due propor- 
tion of caloric. 

Prof. Bache, from the committee on magnetic observations, read an 
extract from a letter of Major Sabine, V. P. of the Royal Society of Lon- 
don, stating that the Council of the Society had, on the recommendation 
of the Committee of Physics, expressed their opinion of the importance 
to the plan of combined magnetic observations now in progress, that ob- 
servatories should be established in the United States, and had instructed 
their President to bring this expression of opinion to the knowledge of 
the government of this country. 

Prof. Bache stated that the resolution just referred to had been adopted 
with a view to aid the efforts of this Society in procuring the erection of 
observatories, as recommended in their memorial to the Secretary of War, 
which had been referred by that oflicer to Congress. 

He also read an extract from a subsequent letter from Major Sabire, in 
reference to the progress of the combined magnetic observations, stating 
that the Emperor of Russia had ordered the erection of nine magnetic 
and meteorological observatories in his dominions, to conform, in respect 
to instruments and times of observations, to the system recommended by 
the Royal Society. One of these observatories is to be upon the north- 
west coast of America. 

Prof. Bache stated, that the regular system of bi-hourly magnetic and 
meteorological observations was now established in the observatory at the 
Girard College, and had been in progress since the close of the month of 
May. He intended, at a future day, to present to the Society the names 
of the gentlemen, chiefly members of the American Philosophical Soci- 
ety, by whose contributions a fund had been raised to defray the expense 
of employing the assistants required for these observations. 

On the occasion of the May magnetic term-day for observations at short 
intervals, [29th,] a brilliant aurora had occurred, during which the mag- 
netic instruments were very much disturbed. ‘The details were reserved 
for future presentation, but it was perhaps proper now to state, that an 
auroral arch had been visible here a little after ten o’clock. The same 
phenomenon was observed at Southwick, Mass., by Mr. Holcomb, at a 
much earlier hour. 

July 17.—Dr. Hare made a communication respecting an extensive 
voltaic apparatus, of the form which he had designated by the name of 
galvanic deflagrator. This apparatus had been constructed for the Lowell 
Institute of Boston, under his direction, by request of Prof. Silliman. 
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It consists of four troughs, each containing 100 pairs within a space of 
about 30 inches in length. The pairs, severally, are of the Cruickshank 
pattern, and about 64 inches square, independently of the grooves, so as 
to expose about 42 inches of zinc surface. Every fifth plate is cemented 
into its groove by a compound of rosin and suet. The plates, interme- 
diate between those thus cemented, are made to fit tightly into their 
grooves ; but in consequence of a slight obliquity in their sides, can be 
extracted by the aid of forceps, so as to be cleansed, and, when expedi- 

‘ent, scraped. ‘The cementing of each fifth plate tends to prevent any 
injurious retrocession of the voltaic fluid ; and yet when the intermediate 
four plates are removed, an interstice is vacated sufficiently large to allow 
the stationary metallic surfaces to be reached by a scraper. The plates 
are all amalgamated, which not only renders them less susceptible of 
wasteful reaction with acid, but more susceptible of being cleaned. A 
strip of wood 13 inches wide and 2 inches deep, is bored by a centre bit, 
so as to have eight vertical and cylindrical holes, which are all supplied 
with mercury. By means of ropes of copper wire, these holes are made 
to communicate severally with the poles of each of the troughs, so that 
every one of these has its corresponding mercurial receptacle. Arches 
of twisted copper wire are provided of such various lengths, that the re- 
ceptacles may be connected in such manner as to cause the associated 
troughs to act either as one series of 400 pairs each of 42 inches of zine 
surface ; as a series of 200 pairs each of 84 inches of zinc surface ; or 
as a series of 100 pairs each of 168 inches of zinc surface. In the usual 
mode of constructing the voltaic apparatus, the diversities of power that 
appertain to an apparatus in which the ratio of the size of the pairs to 
their number varies, as above described, can be produced only by chan- 
ges in the arrangement, which are too inconvenient to be employed ; but, 
according to the contrivance described, are attainable simply by shifting 
the connecting arches, so as to alter duly the mode in which the recep- 
tacles are connected with each other. 

By means of this apparatus, the deflagration of metals, the arched flame 
between charcoal points, the fusion of platina by contact with the aqueous 
solution of chloride of calcium, the welding of iron wire to a rod of the 
same metal under water, were all accomplished with the most striking 
success. 

In repeating Davy’s experiment, in which the arched flame between 
charcoal points was subjected to the influence of a permanent magnet, 
the reaction between the voltaic and magnetic fluids was so violent, as to 
be productive of a noise like that of small bubbles of hydrogen inflamed 
in escaping from the generating liquid. This last mentioned experiment 
was performed by request of Prof. Henry, who manipulated in the per- 


formance of it. 
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Dr. Hare stated, that he had for many years endeavored to draw the 
attention of men of science to the fact, that if, when a fine and a coarse 
wire of platina are made to form the electrodes or poles of a powerful 
voltaic series of not less than 300 pairs, the coarse wire, while forming 
the positive end or anode, be introduced into a concentrated solution of 
chloride of calcium, and the fine wire be made to touch the surface of 
the solution, fusion of the extremity into a globule will follow every con- 
tact. But when the polarity of the wires is reversed, the resulting igni- 
tion is comparatively feeble. 

This experiment, Dr. Hare stated, was repeated to the satisfaction of 
Professors Silliman, Henry, and James Rogers, all of whom were present 
at the trial of the apparatus. 

When the finer wire was piunged about an inch below the surface of 
the solution, it became luminous throughout, emitting rays of a brilliant 
purple hue. 

For the fusion of the platina wire, in the experiment above described, 
it was found necessary to use the whole series consecutively as 400 pairs; 
showing, Dr. Hare remarked, that there are effects which require a great 
number of pairs. He had, in previous experiments, found that fresh 
phosphuret of calcium was a conductor for 350 pairs of 7 X3, but not 
for 100 pairs of 7} x 14. 

The deflagration of an iron wire by contact with mercury, took place 
with phenomena which were never before witnessed by any of the spec- 
tators. At first the mercury was deflagrated with an intense silvery white 
light, after which there arose a vertical shower of red sparks, caused by 
the combustion of the iron. Lastly, a globule having accumulated at the 
end of the wire after a momentary stoppage of the reaction, an explosion 
took place, by which fragments of the globule, together with portions of 
the mercury, were projected to a great distance. 

It would seem, said Dr. Hare, as if a globule of peroxide of iron, hav- 
ing formed at the end of the wire, caused a temporary arrestation of the 
voltaic current; but that the apparatus, gaining energy in consequence 
of a transient repose, was enabled to break through the globule so as to 
disperse its particles with violence. 

August 21.—Mr. Boyé stated, that Mr. Clarke Hare and he had suc- 
ceeded in producing a perchloric ether. 

It is a colorless liquid, heavier than water, and of a sweet, but after- 
wards acid taste, resembling that of the oil of cinnamon. Its most re- 
markable property is its explosiveness. Not only by ignition, but even 
by friction or percussion, it explodes with extreme violence, and cannot 
therefore be handled without the greatest precaution. When it is borne 
in mind that perchloric acid, containing seven atoms of oxygen, loosely 
combined with chlorine, is in this substance, in contact with sufficient 
carbon and hydrogen to be converted into carbonic oxide and water, the 
violence of its explosion will easily be accounted for. 
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Mr. Boyé further stated, that he hoped to be soon able to give a farther 
account of this substance; of the way in which it is cbtained, and of 
some other similar reactions, which they are now engaged in studying. 

Mr. Vaughan exhibited from M. Alexandre Vattemare, a fac simile of 
an original grant by Charles of England to William Penn; and also a 
fac simile of a deed of sale, by William Penn, of 20,000 acres of land, 
for 800 pounds sterling ; the original deed being in Penn’s hand-writing. 

Mr. Walker made an oral communication on the subject of the August 
shower of meteors. 

These meteors returned this year on the 9th instant, and were observed 
at the High School Observatory, by Mr. Walker, as well as by Messrs. 
Forshey, of Louisiana, and Hamilton, of this city. The evenings of the 
10th and 11th, being partly cloudy, and the moon nearly full, no obser- 
vations were made. ‘The evening of the 9th, however, was distinguished 
by all the peculiarities hitherto noticed in the August period. ‘The fol- 
lowing table exhibits a classification of the meteors from memoranda, 
concerning each meteor, made at the time of its appearance. 
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From an inspection of the table, Mr. Walker remarked, it will readily 
appear, that these meteors differ from ordinary shooting stars, in their 
greater brilliancy, longer apparent paths, and the greater duration of their 
trains. ‘Their most important peculiarity, however, is the tendency of 
their apparent paths towards a common point of convergence in the celes- 
tial sphere, or in other words, their apparent divergence from a common 
radiant point near the head of Perseus. 

The existence of a common radiant point near 7 Leonis, for the great 
display of meteors, November 12th, 1833, was noticed by Messrs. Olm- 
sted, Twining, Aiken, Riddell, and others. ‘The same may be inferred 
from the descriptions of Humboldt and Ellicott, in 1799; of Briggs, and 
others, in 1832; and it has been manifest in every return of the Novem- 
ber shower witnessed since. 
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The attention of observers, Mr. Walker remarked, was first called to 
the August period, by Quetelet, in 1836; and in 1837, precise observa- 
tions were made at the Berlin and Breslaw observatories. These were 
reduced by the formule given by Mr. Erman, in No. 385 of Schumacher’s 
Astronomische Nachrichten, and have determined with precision the com- 
mon point of convergence for August 10th, 1837. In the same year Mr. 
Forshey, then Professor of Mathematics in Jefferson College, Mississippi, 
noticed, about the middle of August, a great number of meteors, originating 
chiefly about the region of Cassiopeia. It appears, also, that Mr. Schaef- 
fer,* of New York, searching for a radiant point on the 9th of August, 
1837, placed the same near the northpole. Mr. Herrick,+ at New Haven, 
who had previously invited attention to this period, in the United States, 
on the same evening, found this point farther north than in the November 
shower ; but determined nothing farther. In 1838, these meteors were 
seen by Mr. Kreil, at the Milan Observatory, but no radiant point was de- 
duced. In the United States, however, Professor Forshey, from sixty five 
meteors seen in one hour, August 9th, at Rock Island, Iowa, concluded 
the radiant to be situate within a circle of 2° radius, centering in the 
sword cluster of Perseus. In 1839, Mr. Herrick,t with others, at New 
Haven, found the radiant point to be near the sword cluster, on the 9th 
and 10th, being nearly stationary. On the 10th, at 13h. they found it to 
be near Persei. 

Mr. Forshey, in 1839, August 10th and 11th, at St. Louis, again no- 
ticed the radiant point in the same position as in 1838. But the position 
of this point, or rather the point of convergence of their apparent paths, 
has been computed with great precision from the observations at Berlin, 
August 9h, 10th, and 11th, and at Kénigsberg, August 10th and I Ith. 
The mode of observation adopted at the European observatories has been 
to mark on a map the points of origin and disappearance, and, subse- 
quently, to compute, by Mr. Erman’s formule, the common point of con- 
vergence. As the August meteors become visible chiefly in the northern 
zones, it was thought that greater precision would be attained by noting, 
besides the point of origin and disappearance, also the part of Perseus or 
Cassiopeia, intersected by the apparent path of the conformable meteors, 
traced backwards through one of these constellations. The following ta- 
ble gives the point of convergence thus deduced from three separate 
groups of observations at Philadelphia, together with the position of this 
point, as determined at the European observatories, and the probable er- 
ror of a single result, and of the final result computed in the usual man- 
ner. The general agreement in the positions will be seen. The small- 
ness of the probable errors of the Philadelphia results is attributed to the 


* Silliman’s Journal, Vol. xxxiu, p. 134. t Ibid. pp. 176 and 359. 
t Ibid. Vol. xxxvi1, p. 328, 


Proceedings of the American Philosophical Society. 53 


method employed in observing; by which a greater proportion of the 
meteors seen was marked unconformable, and excluded from the general 
estimate. 
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the point jthe point of obser-| error of | error of 


Place of observation and date. of conver-| conver- | va- single final 


| 
| gence. gence. | tions result result. 


1837. Berlin, August 10, 217.18 — 57.26 46)+20.1)+2.96 

Breslaw, “ 221.76 —51.41 200|+19.5|/+1.38 
1839. Berlin, “ 224.86 50.18 50/+11.9|+1.68 
1839. Berlin, , (223.88) 52.39, 48|+ 13.3/+ 1.92 
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11839. Kénigsberg, 215.11) —55.29 74|+17.4)+2.02 
1840. Philad. 9d. 10h. 57m. 216.14 - 55.76 .3) £0.67 
1840. Philad.9 13 4  (21471|/- 55.43 11.05 
1840. Philad.9 15 6  (219.25\— 55.12 .2}+0.22 


Mr. Walker referred to some of the analytical conclusions drawn by 
Mr. Erman* from the fact, which the Philadelphia observations of this 
year goto confirm, that these meteors appear to converge nearly to a 
common point in the heavens. 

“Ist. Mr. Erman concludes, that these bodies are of a cosmical origin; 
that they move in a continuous ring-formed stream, of not less than 3° in 
breadth; that the plane of the center of this stream is inclined at least 
56°, probably more than £0°, and not exceeding 124°, to the plane of the 
ecliptic, —an inclination which hitherto comets alone have been known to 
possess, 

“2d. That their least velocity in space Aug. 10.5th, is 55 hundredths 
that of the earth in its orbit, giving them a period round the sun of 128 
days; that their greatest velocity is 143 hundredths that of the earth, 
which would locate them at this time on the perihelion of a parabola or 
ellipse of period indefinitely creat. 

“3d. That to remove this uncertainty of their velocity, between 55 
and 143 hundredths that of the earth, it is only necessary that two ob- 
servers, at a distance apart, should trace with precision the apparent path 
of the same meteor, and one of them at least its duration. This condi- 
tion had not yet been fulfilled in Europe, otherwise the entire elements of 
their orbit would have been approximately determined. 

“4th. That their perihelion distances are not less than 2 hundredths 
nor more than 97 hundredths of the earth’s mean distance from ihe sun. 


* Astr. Nachr., Nos. 385, 390, and 404. 
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“5th. That they are in their descending node when visible Aug. 10.5th, 
and that their distance from the sun, in the ascending node, is not less 
than 7 hundredths, and may be several times the earth’s mean distance 
from the sun. Hence, even if they are a continuous ellipse-formed stream, 
it is only in one of these possible distances, viz. that of the earth from the 
sun; that this stream would be visible to a spectator on the earth, when 
traversing its ascending node. If, near the sun, their aggregate might 
appear as spots on the solar disc, or might intercept some of the solar 
light and heat: if far beyond the earth, no traces of them would be found, 

“6th. That the earth traverses this meteor-stream from the 5.5th to the 
7.5th of February. The fact that no such stream has of Jate years been 
noticed, shows that the first condition of No. 5, does not prevail. Mr. 
Erman thinks that the diminution of the normal increase of temperature 
at this date, as ascertained at several stations, for many years past, by Mr. 
Madler, of Berlin, may possibly warrant the conclusion, that the second 
condition takes place, and that the meteor-stream at this time is between 
the earth and sun. That the first condition may have prevailed in 1206, 
and the second in 1208, seems not improbable from history. This appa- 
rent change in the appearance of the meteor-stream Mr. Erman ascribes 
to the secular variations of its elements; the possibility of which is ad- 
mitted by Olbers and Bessel. 

“7th. That the greatest possible apparent motion of the common point 
of convergence of their apparent paths, consistent with the existence and 
observed position of this point, is one-tenth of a degree of a great circle 
westward, in an hour.” 

Mr. Walker remarked, that though much pains had been bestowed up- 
on determining their apparent paths and duration, at the High School Ob- 
servatory, he had as yet received no corresponding observations which 
could throw light on the third conclusion of Mr. Erman. The motion of 
the radiant—if any—according to Mr. Forshey’s and his own observa- 
tions, would seem to be in a south-easterly direction, of about one half of 
a degree of a great circle per hour, a.phenomenon not reconcilable with 
the analysis of Mr. Erman. 

In conclusion, Mr. Walker referred, for the details of the Philadelphia . 
observations, to Mr. Forshey’s paper read this evening. 

Dr. Ifays communicated the particulars of a case of inability to distin- 
guish certain colors, occurring in a man, a patient in Wills's Hospital, 
under the care of Dr. Fox. 

This case, Dr. Hays remarked, presented the following points of in- 
terest. 

Ist. It confirmed the correctness of the observation made by Dr. Hays, 
in a former communication, that no reliance can be placed on the account 
of their own cases, given by those who labor under this defect; and that 
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their statements should never be received as accurate, until after careful 
and repeated examination. 

The subject of the case under notice had been admitted into the hospi- 
tal with partial amaurosis, and was not aware of his inability to distinguish 
colors until he was informed of the defect by Dr. Fox. He then main- 
tained, very confidently, that it had come on since his loss of the power 
of seeing objects, and mentioned several circumstances to prove that it 
was of recent occurrence. Nevertheless, on being minutely and closely 
questioned, it appeared beyond all doubt, and even the patient himself had 
to admit the fact, that the defect must have always existed. 

Again, after being shown various colored papers, which he was re- 
quested to name, and satisfying all who witnessed the experiment, that 
he could distinguish but two colors, viz. yellow and blue, he named 
correctly the colors of a red strawberry and green leaf, which were pre- 
sented to him. This surprised all present. It occurred, however, to Dr. 
Hays, that the patient had learned the usual colors of these objects, and 
that his answers were dictated by this knowledge, and not from a real per- 
ception of color. Experiments, made with a view of determining this 
point, most conclusively established the correctness of Dr. Hays’s sus- 
picion. 

2dly. The case tends to confirm the accuracy of the laws announced 
by Dr. Hays on a former occasion, as governing the defect of vision under 
notice. ‘T'his patient could perceive but two colors, yellow and blue. His 
perception of the former was perfect, of the latter somewhat less so. 

Dr. Hays stated, that the laws just alluded to, so far as ascertained by 
his investigations, were the following :— 

Ist. Entire inability of distinguishing colors may co-exist with a per- 
fect ability of perceiving the forms of objects. 

This constitutes the highest grade of the defect. Individuals who la- 
bor under it can recognize differences of intensity of color, so that whilst 
a diversity of colors of the same intensity appears to them to be a uniform 
color, they accurately designate, as lighter or darker, different shades of 
the same color, or of various colors. ‘The rainbow appears to them as a 
band of a uniform color, darker at one side, and gradually becoming 
lighter towards the other. 

2Qdly. The defect may ertend to all but one color, and in such case the 
color recognized is always YELLOW. 

The perception of this color may be perfect, or limited to some 
shades. 

3dly. The defect may extend to all but two colors, and in such case the 
colors recognized are always YeL.Low and BLUE. 

In some of these cases, the perception of the latter color is less perfect 
than of the former. Individuals who labor under this grade of the defect, 
though able to recognize, perfectly, yellow and blue, cannot distinguish 
then when combined, and forming green. 
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The laws which govern the other grades of this defect, Dr. Hays re- 
marked, remain to be determined. 

There are certain persons who can accurately recognize yellow and 
blue, and some who can recognize red, who cannot distinguish green ; 
but whether or not there are individuals who can recognize the three 
primitive colors accurately, and are yet unable to distinguish the second- 
ary colors, must be left, Dr. Hays remarked, to further observation to de- 
termine. 

It also remains to be ascertained, whether any person, having an im- 
perfect perception of yellow, can recognize blue; or with an imperfect 
perception of yellow and blue, or of the latter alone, can distinguish red. 

Sept. 18.—A letter from Dr. John Locke, of Cincinnati, stated the re- 
sults of two series of observations, each made with three horizontal nee- 
dies, and concludes from the mean of them, that the relative horizontal 
intensities at Louisville and Cincinnati, are as L to 0.9727. ‘The dates of 
the observations were March 7th, 10th, 11th, and I4th, 1840, at about 
noon of each day. The correction for temperature, in each of the three 
needles used, was obtained by experiments which are fully described, and 
which gave the following coefficients :—for needle No. 1, 0.000125; for 
No. 2, 0.000145 ; No. 3, 0.000058. 

The magnetic dip at Cincinnati, as determined by two series of obser- 
vations, each with two needles, in March, 1840, was 70~ 25.5, and by 
one series, in April, 70° 28’.8, and the dip at Louisville, by three series, at 
nearly the same date, in March, 69° 54.9. 

The relative total intensities thus deduced for a period corresponding 
to March 10th, 1840, are,—Cincinnati, 1.000 ; Louisville, 1.003. 

Oct. 2.—The Committee, consisting of Dr. Horner and Dr. Hays, ap- 
pointed on the 3d of January last, to report to the Society a description 
of a donation of Mastodon Bones, made to the Society by a subscription 
of members, gave in their report, which was directed to be printed in the 
Transactions of the Society. 

The Committee, consisting of Dr. Hays, Mr. Peale, and Dr. Dunglison, 
to whom was referred a paper entitled “ Note of the Remains of the Mas- 
todon, and some other extinct animals, collected together in St. Louis, 
Missouri; by W. E. Horner, M. D., Professor of Anatomy, University of 
Pennsylvania,” recommended that an abstract of the same should be in- 
serted in the Bulletin of the Society’s Proceedings; and on motion, the 
report was accepted, and the committee discharged. 

The collection referred to, was made by Mr. Albert Koch—a German 
resident in St. Louis, for the last five years—and has been obtained prin- 
cipally from two localities, Rock Creek, twenty miles south of St. Louis, 
and Gasconade County, two hundred miles above the mouth of the Mis- 
souri river. It consists of two hundred or more teeth of the mastodon 
and of the American elephant, a dozen or more lower jaws of the 
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mastodon, with very numerous specimens of other parts of the head and 
skeleton generally, though there is no perfect head. 

The most remarkable specimen is a head of an animal, which Mr. 
Koch calls nondescript, and considers to have been from four to six times 
the size of an elephant, though Dr. Horner esteems it extremely difficult 
to establish this. In the present mode of exhibition, the head shows a 
central oblong amorphous part, which measures six feet in length by two 
or three in width. It is furnished with enormous tusks, eleven and three- 
twelfihs feet long from their roots, and nine or ten inches in diameter— 
one foot and three inches of their length being inserted into the sockets. 
These tusks are semicircular, and stand out horizontally, with the con- 
cavity backwards. ‘Thus placed, they are fifteen feet in a straight line, 
from the tip of the one to the tip of the other. Notwithstanding they 
were found in this position, very just doubts, Dr. Horner thinks, may be 
entertained of its being the natural one, as, in a state of decay of the al- 
veolus, they might readily gravitate outwards, so as to assume that direc- 
tion, subsequent to the death of the animal. This specimen was in fact 
very much decayed, when Mr. Koch found it, and appears to have been 
fractured by rocks falling on it from the bluff above. The means taken 
to preserve it, obscure the surface of the bones, as well as their configura- 
tion, and in attaching the fragments together, some have been put very 
much out of their position. For example, the glenoid cavity of the right 
side is monstrously far from the hind tooth, and is laterally much beyond 
its line: the intermaxillary bones are too long, and on comparing the po- 
sition of the posterior molar teeth of the upper jaw with that of the lower, 
the upper molar teeth are found to be ten inches or more in advance of 
the lower, a relation so false and so unsuited to mastication, that it is not 
at all probable nature formed them thus. ‘The molar teeth are four in 
number in each jaw—two on a side; the posterior one is seven inches 
long by four wide ; the anterior, four and a half inches long by four wide. 
The conformation of the teeth is exactly that of the mastodon, and the 
ridges and denticules are scarcely worn at all, a proof that the animal 
was not old. ‘The upper part of the cranium of this animal is defective. 
The general configuration of the head is so amorphous, the fragments of 
which it is composed have their position so imperfectly regulated, and the 
whole surface is so coated with glue and paint, to preserve it, that an ex- 
act examination was impracticable. Its length is so extraordinary, that 
Dr. Horner considers it can scarcely be received as natural, and he is in- 
clined to the opinion, from its dental system, that it belongs to the mas- 
todon ; that by some accident the remains of two heads were found in 
the same line; that if there be but one, it has been much fractured, and 
a large quantity of extraneous matter blended with it, which it is difficult 
to distinguish. The latter conjecture, Dr. Horner thinks, is rendered 
more probable by the admission of Mr. Koch, that these bones were ce- 
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mented to a layer of gravel a foot and a half in thickness, with such 
tenacity that the separation was accomplished with the greatest difficulty. 

In the same collection of fossil bones is to be found the skeleton, nearly 
complete, of a mastodon of very large size ; the ribs, and the upper part 
of the cranium are wanting. The transverse diameter of the head, on 
a line with the foramen magnum, is three feet. The os femoris, in a per- 
pendicular line, stands three feet nine inches high, and all the other bones 
are in this proportion. An estimate of the altitude of the animal when 
living, founded upon careful observations, instituted with the same view 
on the skeleton from Bucyrus, Ohio, recently obtained by the Society, 
would leave the inference that the former animal has reached a height 
of from twelve to thirteen feet at the shoulders. This animal, in a popu- 
lar advertisement on the subject of the museum by Mr. Koch, is rated at 
eighteen feet in height; an altitude so great as to exceed much the evi- 
dence derivable from a measurement of the longest bones of the extremi- 
ties, and the inductive and comparative estimate thence obtained. 

The internal table of the cranium, the brain case, is entire, with a small 
surface of the contiguous cellular structure of bone in another fragment 
of the mastodon. ‘This forms so complete an oval body, that, in Dr. Hor- 
ner’s opinion, it is somewhat difficult to conceive that its shape was the 
result of merely accidental causes; Dr. Horner, indeed, thinks it rather 
authorizes the inference that it had been chiselled or hammered design- 
edly into that shape by the human cotemporaries of the animal. 

There is also a small head eighteen or twenty inches long, with tusks 
ten or eleven inches long in the upper jaw, and four mastodon teeth on 
each side of each jaw. This head is somewhat broken. The os frontis 
and the face, so far as Dr. Horner could judge, are so placed in regard to 
their front surface as to form a deep circular concavity, approximating, in 
shape, a fragment in the cabinet of the Society. Whether it ought to be 
viewed merely as a young Mastodon giganteum, or another species of the 
mastodon, Dr. Horner considers to be at present doubtful. 

There are two radii of the mastodon with the epiphyses or articular 
ends detached, owing to the youth of the animal: these pass for the arm 
bones of a giant fourteen or fifteen feet high when his skeleton was con- 
plete. A similar misapprehension exists in regard to the vertebra of a 
quadruped, probably a buffalo or young mammoth, which are strung to 
gether in a vertical position and pass for the back bone of a giant of simi- 
lar kind. 

Another interesting relic has been denominated by the proprietor Mis 
sourium Kochii, the first name in commemoration of its locality, the second 
of himself, its discoverer. It belongs undoubtedly, Dr. Horner states, to 
the mastodon race ; was not much inferior in size to the elephant, and was 
furnished with tusks and indications of a proboscis having been attached 
to it. The tusks are four and a half feet in length, and at the roots have 
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a circumference of eighteen inches ; they are only half an inch apart at 
the socket, and project right and left, with the concavity forward. The 
teeth have the mammillose or mastodon shape and conformation, and are 
three and a half inches in length by two and a half in breadth. The lower 
jaw is wanting. 

There is an os humeri, probably of a megalonyx, which measures in 
length one foot eight inches, the ulna of the same animal, and also other 
bones, probably the radii, with some of the last phalanges. 

Dr. Horner stated, that his sketch of this rich accumulation of fossil 
remains and their examination were very imperfect, and the less instruc- 
tive to him, for the want of standards of comparison in perfect skeletons, 
and in plates, neither of which means of elucidation exist in St. Louis, 
and he expressed a hope, that “their diligent and deserving collector 
would furnish the scientific world with exact plates of such as are rare or 
unknown.” 


Art. V.—Additional Remarks on the Tails of Comets ; by Wm. 
Mircue of Nantucket, Mass. 


Ir is a weakness common, I believe, to most men, to adhere 
with more or less pertinacity to first impressions ; it is manifested 
in childhood, and is often strengthened by age. From this delu- 
sive error, in the discussion in which I now engage, I can scarce- 
ly hope, though I strongly desire to be entirely free. The end 
of all inquiry should be truth, which is the only legitimate object. 

In Vol. xxxvint, No. 1, I was indulged with the occupancy of 
a few pages for the publication of an essay on the tails of comets. 
The object of the article and its only hope, was to invite the at- 
tention of those familiar with this and kindred subjects, to a very 
simple, and to myself, satifactory explanation of the phenome- 
non; being principaily the result of my own observations on the 
comets visible in this part of the world during the last thirty 
years ; viz. that their tails are formed by the sun’s rays, slightly 
refracted by the nucleus in traversing the envelope of the comet, 
and uniting in an infinite number of points beyond it, throwing 
a stronger than ordinary light on the ethereal medium, near to, 
or more remote from the comet, as the ray from its relative position 
and direction is more or less refracted. In support of this theory, 
I adduced very briefly the facts and the reasoning which had es- 
tablished it in my own mind. 
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Productive as this subject has always been of the rudest spec- 
ulation, surrounded with absolute difficulty, and subjected as it 
still is to formidable prejudices, I had little doubt that first im- 
pressions at least, would be generally unfavorable to the theory. 
In this I have been disappointed; for whatever may have been 
the misgivings of any one who has given the subject deliber- 
ate thought, cursory readers, for the most part, have spared their 
criticisms. 

In a religious and literary Journal, published in Philadelphia, 
under the title of “'The Friend,” an anonymous article made its 
appearance, denouncing the theory as unphilosophical, and the 
train of objections which the writer presented, I hope to be for- 
tunate enough to examine with candor.* The first objection 
which he raises, and which he denominates the great one, is an 
unqualified declaration, “that there cannot be any substance per- 
vading space sufficiently dense to reflect the light thus cast upon 
it, so as to be perceptible,” adding that “no one can imagine that 
the exceedingly subtle vapor which may pervade the planetary 
space can possibly reflect the strongest light which can be cast 
upon it, for if such were the case, the light coming from the fixed 
stars would also be partly (if not entirely) reflected, and in con- 
sequence it would be barely possible for a sufficient quantity of 
light to escape reflection to render them visible, considering their 
immense distance,” &c. Now if these views can be established, 
my theory is at once void. But I would ask, not for the sake of 
those who are familiar with the subject, but for the casual reader 
of these articles, to what point of the creation the whole light of 
the firmament would be reflected by a medium occupying all 
space! We will suppose, however, the author unhappy in the 
choice of the term, and that he would have had the light of the 
stars “partly, if not entirely” absorbed by the ethereal medium. 
To this I should say, that man having never witnessed any change 
of aspect under which he has contemplated the heavens, knows 
not, nor can he know, what degree of brightness the stars would 
have exhibited in the absence of an ethereal medium; nor does 


* In a subsequent number of the paper, I invited the writer to a discussion in 
this Journal, under his proper signature. In the hope that he would accept the in- 
vitation, I have till now deferred any further notice of the article; and, although 
he has not appeared, his objections are made the basis of this additional essay, inas- 
much as they afford an opportunity of further illustration of the theory. 
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he know, though he may yet learn, the amount of his indebted- 
ness to this very medium for the transmission of all light. It is 
generally known that the propagation of light has received two 
different explanations. One by Newton, who supposed it to con- 
sist of minute particles projected from all bodies by an inherent 
force. Another by Huygens, the great Dutch astronomer, who 
believed light to be transmitted to the optic nerves by vibrations, 
communicated by luminous bodies to the particles of an ethereal 
medium. 'The Newtonian theory, it has long been acknowledg- 
ed, cannot be true, being entirely inadequate to an explanation of 
a great variety of optical phenomena.* 'The Huygenian hypo- 
thesis, somewhat analogous to the theory of sound, illustrates in 
a satisfactory and beautiful manner, the general phenomena of 
light, and its propagation ; and the experiments of Fresnel and 
Young having rendered it nearly unquestionable, it has received 
the sanction of the ablest philosophers of the present age.t Assum- 
ing this theory as the true one, the ethereal medium, instead of 
an impediment, is indispensable to the transmission of light. 
Thus, in any view of the subject, this “ great objection,” as the 
writer styles it, to make the most of it, may not be the greatest. 

“We cannot suppose,” continues the writer, “that if all the 
light cast on a comet at that distance from the sun at which the 
tail begins to be formed, was concentrated into one point, its in- 
tensity would be nearly so great as that of the light received di- 
rectly from the sun in the space immediately surrounding him. 
If, therefore, the theory proposed were correct, we should expect 
to see the sun enveloped in a luminous vapor which would extend 
many thousands, if not millions of miles.” To this I answer, 
that neither the sun, nor the region of the sun, has ever been 
seen under any material change of circumstances, to say nothing 
of the zodiacal light, which it is to be hoped the writer has seen. 
The light of a comet’s tail is not in itself a strong light; its bril- 
liancy, as I apprehend, is mainly to be attributed to the fact of its 
shining in a region of extreme darkness ; for if an object, even of 
dark color, retaining the ordinary light of the sun, could be pre- 
sented to our view in the darkness of night, its brilliancy would 


* Young’s Lectures, Vol. I. 

t In an address to the Astronomical Society of London, Sir J. F. W. Herschel 
has the following remark: ‘ Of the existence of such a fluid as the efficient cause 
of “ight, we have demonstrable evidence.” London Atheneum, for Feb. 1840. 
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be astonishing. If the tail of a comet were a brilliant object, we 
might expect to witness from its radiance, at least a degree of the 
light imparted by the moon, and by the planets, it having frequent- 
ly the magnitude of many moons and planets ; but no such effect is 
witnessed. Yet in those regions far beyond the atmosphere of 
the earth, a vast combination of faintly illuminated particles, it is 
rational to conclude, would be distinctly visible, even though 
an individual point might be beyond telescopic power. 

“Another objection,” says the writer, “to this theory is, that if 
the rays of the sun are refracted by the vapor of the comets, so 
as to form a luminous train, the same thing should occur to the 
planets, at least to the two inferior planets.” So many objections 
at once present themselves to this view, that it has occurred to me 
to give the summary one, that some comets have no tails. Like 
causes, it is to be admitted, should produce like effects; but not 
under unlike circumstances. I have not attempted to explain 
why some comets have no tails, a subject far more difficult than 
the one proposed. In the first place, why did the writer say, “at 
least, the two inferior planets.” It is evident that one at least 
of the many manifest points of difference between the circum- 
stances of a planet and those of acomet had presented itself to 
his mind. ‘That the planets, in common with the earth, are ac- 
companied by atmospheres, I have no doubt. That of the earth 
is exceedingly limited,—that of the moon still more so; nor is 
there conclusive testimony that the atmosphere of any planet 
bears any considerable proportion to its diameter. The atmos- 
phere of the earth capable of reflecting the sun’s light, does not 
exceed the one hundred and sixtieth part of the earth’s radii, and 
a portion of this is sufficiently dense to absorb a measure of the 
sun’s light, and the want of combination in the few more vivid 
rays which escape material absorption, even assuming that the 
chemical properties of the atmosphere are identical with those of 
a comet’s envelope, would render them invisible. In the second 
place, though comets in all cases are accompanied with a shining 
envelope, in appearance analogous to an atmosphere, yet its rela- 
tive position bears no resemblance whatever to the atmosphere of 
-the earth, nor to those phenomena which indicate the existence of 
atmospheres in the planets. The envelope of a comet which has 
a tail, is visible only on the side of the comet next to the sun, 
and detached entirely from the nucleus, (compared by some wri- 
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ter to a hemispherical cap,) and the zone between the nucleus 
and the envelope in the great comet of 1811, exceeded at one 
time 27,000 miles. And finally, while the analogy of comets to 
planets is acknowledged in reference to their orbital motion, it 
is evident that the general phenomena of comets are quite dissim- 
ilar. Describing, for the most part, orbits of great eccentricity, 
some of them moving nearly at right angles with the ecliptic, and 
not a few directly contrary to the order of the signs of the zodiac, 
the assumption of a chemical discrepancy between the envelope 
of a comet and planetary atmosphere, would not be an unreason- 
able one, and a very slight change in the constituents of the earth’s 
atmosphere, it it is well known, would greatly affect its refractive 
properties. According to the experiments of Biot, hydrogen gas 
has six times the refractive power of atmospheric air. In view 
of these circumstances, the fact that the planets have no tails, 
and that some comets have not this appendage, presents no objec- 
tion to the theory which I have ventured to suggest. 

The final objection offered by the writer, (though others he 
thinks might be adduced, ) is the plurality of tails of the comet of 
1744, and the secondary tail of the comet of 1823, and that of 
1835. In reference to the comet of 1744, I have no doubt of its 
plurality of tails, though great allowance is to be made for exag- 
gerated description, as well as optical illusion. The great comet 
of 1811 was at one time so situated relatively to the earth and 
sun, that the tail had somewhat the appearance of a fan, and this 
was the distinguishing feature of the comet of 1744, and the tes- 
timony is worthy of credence, that there were several dark zones 
diverging from the envelope to the extremity of the tail, giving 
to the whole an appearance of a plurality or an assemblage of 
tails. ‘The comet of 1769 was also accompanied with a plurali- 
ty of tails, a particular description of which is given by Mes- 
sier. ‘To reconcile this with my theory, is only to assume that 
the envelope is not perfectly homogeneous, an assumption abund- 
antly confirmed by observation. The account given by Scroeter 
of the comet of 1799 and 1807, of occasional obscurity in the 
head of the comet, is a striking circumstance in proof of cloudy 
regions, and this is the explanation given by that writer. But I 
do not rely on these facts only for an explanation of the eccen- 
tricities of the comet of 1744. ‘There are other and more direct 
causes of the phenomena. This comet at its perihelion approach- 
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ed so near the sun that it became very brilliant, and was more- 
over accompanied by three distinct envelopes, a condition favora- 
ble, it must be acknowledged, to the multiplication of taiis, es- 
pecially when we notice that the ratio is such as to produce the 
number usually assigned, each beam of light being numbered as 
atail. The diversity of circumstances exhibited in the heads of 
different comets, renders it rather a matter of surprise that so great 
a uniformity should prevail in the general circumstances of the 
tails. 

We come next to the consideration of another and a distinct 
class of phenomena, that of the secondary tail, or what Prof. Jos- 
lin denominates the “supernumerary tail,” distinguishable in the 
comets of 1823 and 1835. The former was noticed by Prof. Biela, 
at Prague, and President Day, of Yale College, and by them rep- 
resented as forming an angle of 178° with the primary tail. The 
latter was noticed by many observers in this country at various 
angles with the primary tail, a singular discrepancy prevailing in 
the various published accounts. Of this extraordinary appear- 
ance in the comet of 1823, I have only to express my conviction, 
not having myself seen it, that it proceeded from the same cause 
that produced the same phenomenon in the comet of 1835, which 
was most manifestly the image of the true tail of the comet, pro- 
jected on the spherical surface of the envelope, visible only under 
fixed angles, and changing its aspect and position with the rela- 
tive change in the position of the three bodies, affected also by 
fluctuations in the comet’s envelope. So faithful was the delin- 
eation, that the brighter borders of the tail gave to the reflected 
image the form of a sector. 

Our writer having denounced all theories as equally unsatisfac- 
tory, recalls the expression, and acknowledges the theory of Dr. 
Hamilton, of Dublin, to “ approach nearer the truth than any with 
which he is acquainted.” 

The theory of Hamilton supposed the tails of comets and the 
Aurora Borealis to be kindred effects of electricity. In support 
of this theory, the writer adduced a remark of Halley, “ that the 
streams of light so much resemble the long tails of comets, that 
at first sight they might well be taken for such ;” and asa fur- 
ther confirmation of this theory, introduces the following quota- 
tion from Prof. Vince’s System of Astronomy, viz. “'The comet 
of 1607 appeared to shoot out at the end of its tail. Le P. Cy- 
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sat remarked the undulations of the tail of the comet in 1618. 
Hevelius observed the same in the tails of the comets in 1652 
and 1661. M. Pingre took notice of the same appearance in the 
comet of 1769.” 

That the streamers of the Aurora, to the popular gaze, resem- 
ble the tails of comets, is very evident ; and there ends the affin- 
ity. As well might the resemblance of stars to planets be addu- 
ced as proof of their identity. The apparent agitation in the 
light of a comet’s tail, extends through its whole length, from 
fifty to one hundred millions of miles, in a single second of time. 
Now this fact is entirely incompatible with the established and 
well known rate of the velocity of light, which gives several se- 
conds of time to its transit through a few millions of miles. This 
shooting of light is without question to be attributed to fluctua- 
tions in our own atmosphere, and is merely another form of the 
twinkling of the stars. The successive changes in the planet 
Mercury, when seen by the naked eye, in a clear and bright twi- 
light, present analogous phenomena. ‘The star Capella, when 
near the northern horizon, is often noticed to change from the 
first to the fourth magnitude in regular and successive periods of 
nearly a second’s duration. ‘Concerning the sudden and uncer- 
tain fluctuations of the tails,” says Newton, “I here say nothing, 
because they arise from the obscuring vapors and changes in our 
atmosphere.” An additional proof of this, is the fact that these 
streaming appearances are not to any extent visible except at low 
altitudes. In the cases alluded to by Prof. Vince, two, certainly, 
could never have been seen by the observers in their own country 
at a high altitude. The others I have not investigated. 

Equally unsound is the idea that electricity has any agency in 
the matter. In reference to the tails of comets, there is not the 
slightest evidence of electrical action, ‘and those theories,” says 
an ingenious writer, ‘ which attribute this phenomenon of the Au- 
rora to electricity, are met by the following unanswerable objec- 
tions. ‘The electric fluid never accumulates in visible cohesive 
masses ; it is always dispersed through the earth and air, and its 
tendency is to remain in equilibrio, or nearly so, unless when col- 
lected by some medium different from the atmosphere, as in thun- 
der clouds. The electric fluid never undulates or waves to and 


fro in sinuous curves and motions, nor does it settle in banks of 
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steady light, or remain at once luminous and stationary, in any 
form in the pure air.’’* 

So much for the theory of Hamilton, and the reasoning of our 
author, whose conjectures must be established before they can be 
entitled to the character of objections. There are moreover some 
difficulties which have presented themselves to my own mind, 
and may also have been noticed by others. ‘Thus, one would 
suppose that the bending of the tail towards the region which 
the comet is leaving, might be more than adequate to answer the 
end of aberration ; but in estimating this, the position of the tail 
relative to the observer, as well as its length, must be taken into 
the account. When the tail lies oblique to the line of vision, the 
extremity may be many millions of miles more remote than the 
nucleus, and some minutes of time may elapse after the arrival of 
the light from the nucleus, before that from the remoter parts of the 
tail reaches the earth; hence the interval during which the comet 
moves on in its course, is very much augmented, and the result 
is a corresponding increase of curvature in the tail. 

Again, there has sometimes been observed a general obliquity 
of the tail to the prolongation of the radius vector of the comet, 
when near its perihelion, amounting to some degrees. When we 
consider the great difficulty of obtaining a correct measure of 
this deviation, arising from the peculiar circumstances under 
which the comet is often seen when near its perihelion, this diffi- 
culty also vanishes. In the first place, when these angles have 
been measured, the unerring laws of perspective seem to have 
been wholly disregarded. 'The unequal effect of refraction also 
upon the nucleus and the extremity of the tail when near the ho- 
rizon and oblique to it, an effect of no small consequence, has 
been subject to similar neglect. In the second place, very many 
of the visible comets on which observations have been made 
when near their perihelia, have been visible only when near the 
horizon, from the very fact of their proximity to the sun, and like 
other heavenly bodies, have been occasionally subjected to dis- 
tortion beyond the ordinary effect of refraction, rendering accu- 
rate measurement altogether impracticable. Indeed, the whole 
train of observations on the tails of comets, seems to have been 
made with little or no reference to the ordinary influence of the 


* See this Journal, Vol. x1x, No. 2. 
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established laws of nature, as if a mystical or spiritual nature 
were unreservedly acknowledged to belong to them. In early 
ages, it was in keeping with the prevailing superstition of the 
times to speak of a comet, that “it came out of an opening in 
the heavens, with blue feet like a dragon, and a head covered 
with snakes ; in its length it was a bloody color, inclining to saf- 
fron. rom the top of its train appeared a bended arm, in the 
hand whereof was a huge sword, in the instant posture of stri- 
king. Atthe point of the sword was a star. From the star pro- 
ceeded dusky rays, like a hairy tail; on the side of them, other 
rays like javelins or lesser swords, as if imbrued in blood; be- 
tween which appeared human faces of the color of blackish clouds, 
with rough hair and beards.” But who would believe that with- 
in twelve years, a work has been published in England, the au- 
thor of which iraced so direct a connection between the motion 
of the comet of 1811 and the military movements of Napoleon, 
that he denounced all persons that denied to comets the character 
of special messengers from Heaven, as insulters of Divine Wis- 
dom.* 

The several causes which I have adduced in explanation of the 
deviation of the tail from a direction exactly opposite to the sun, 
will be deemed, I think, a sufficient illustration of the phenome- 
non; indeed, recent writers have scarcely alluded to the circum- 
stance. ‘From the head,” says the younger Herschel, “and in 
a direction opposite to that in which the sun is situated from the 
comet, appear to diverge two streams of light,” &c.t “The tails 
of comets,” says Olmsted, ‘extend in a direct line from the sun, 
though they are usually more or less curved.’’t 

I think it will be conceded, that if the tails of comets consist 
not of matter foreign to the medium in which they move, the the- 
ory which I have advanced must be true; at any rate, that the tails 
of comets are but augmented solar light. Let us then institute an 
inquiry relative to their materiality. The period has long gone 
by since a doubt has existed in the minds of astronomers on the 
subject of Universal Gravitation. Discovered by Newton, and 
demonstrated by himself and Laplace, it is no longer an hypothe- 
sis, or a mere theory; it is truth, sublime and immutable,—not 


* Milne’s Prize Essay, p. 181. t Treatise on Ast., p. 284. 
t Introduction to Astronomy, p. 233. 
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limited to the planetary system, but manifest also in the sidereal 
regions, affecting every particle of matter in the whole amplitude 
of nature. What, then, exempts the tail of a comet from its in- 
fluence? Where, in these immensely extended trains of atteuu- 
ated matter, if they are such, is the effect of Saturn’s or of Jupi- 
ter’s attraction, to say nothing of the smaller bodies of the sys- 
tem among which they are so majestically sweeping? Where is 
that sinuous form which would necessarily result from this une- 
qual and inevitable action? If any where, it has escaped my re- 
search as well as observation ; the solitary and trifling peculiarity 
noticed at one period in the extremity of the tail of the comet of 
1769, cannot be deemed an exception ; and all reasonings on this 
subject, having matter for their basis, are alike futile. ‘Thus, the 
theory of Sir Wm. Herschel, which supposed that the solar heat 
consolidated the tail and envelope on the surface of the nucleus—a 
theory supposed by Milne to be completely established by the rela- 
tive appearance and magnitude of the comet of 1811, was as com- 
pletely overthrown by the appearance and magnitude of Halley’s 
comet in 1835. Indeed, to suppose for a moment that these im- 
mense images, so to speak, consist of matter, requires a credulity 
equal to that which gave credence to the primum mobile and 
celum empyrium of Ptolemy. And if they are not matter, the 
conclusion is irresistible that they can be no other than the solar 
beams augmented by the refractive power of the envelope, and 
manifested to our vision by the medium on which they fall; a 
theory not less plausible for the explanation which it affords to 
the general phenomena of these cometary appendages, than for 
the great simplicity which distinguishes it. This, then, is the 
ignis fatuus, which, in the imagination of men, has given to the 
sun a blow so formidable as to detach from its surface the world 
we inhabit, and to that world in its turn, a shock so terrible, that 
mountains and rocks have been rent asunder, burying indiscrimi- 
nately in the ruins, animals originally the most remote from each 
other,—and no marvel so long as a wand of such enormous mag- 
nitude was admitted to be material. I trust, however, that a care- 
ful and a candid consideration of this interesting subject, will re- 
sult in the conviction that the tail of a comet is a mere sunbeam, 
as harmless as that which, by suspended dust, becomes visible from 
the puncture in the ceiling. 
Nantucket, 11th mo. 4th, 1840. 
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Art. VI.—Notice of a Locality of Zeolites, &c., at Bergen, Ber- 
gen County, New Jersey; by Wittiam Ovanp Bourne, of 
New York. 


Bercen Hix is the southern extremity of that long perpen- 
dicular ledge of greenstone rocks, which, rising to a considerable 
elevation on the western side of the Hudson river, is known as 
the Palisadoes, and occupies a large section of that part of the 
country. ‘The formation here is similar to that at Paterson, from 
which the datholite, &c. were obtained some years since. Dr. 
Beck, while engaged in surveying Rockland county, N. Y., observ- 
ed the minerals of the zeolite family at a number of localities, and 
mentions one at Tappan Slote, from which he obtained stellite, 
apophyllite, stilbite, &c., inferior, however, to the New Jersey 
minerals in beauty, although “ they are sufficiently well charac- 
terized.” 

In the early part of 1832, the New Jersey Rail Road Company 
began their excavations at Bergen Hill, which, however, at first 
revealed nothing to attract the attention of mineralogists, as the 
principal veins occur in the middle of the cut, which is levelled 
to about thirty feet from the surface in its deepest part, and is 
from twenty to thirty feet wide at the bottom. In numbering 
the localities, I have begun at the end which is entered on pro- 
ceeding from Jersey City, and about two miles from the ferry.* 

My first visit to this place was on September 6th, 1837, and 
having repeatedly visited it since, I have reason to believe that 
the collection in my possession is more extensive than any other 
from this locality, and I shall accordingly make out my catalogue 
of the minerals of this region from my own suite of specimens. 

The first locality, or No. 1, on the south side of the cut, and 
about one hundred yards from the end, is a vein of carb. lime, 
with which stilbite is associated, chiefly coating cavities of the 
limestone. It is about an inch and a half in thickness, and runs 
up the side of the cliff, but is so imbedded as to defy any attempt 
toremove it with the hammer and chisel. That part from which 
the specimens were taken is low, and partly covered with stones 
and loose soil, and was completely worked out. 


* The numbers refer merely to the order of description, and not to any guide- 
marks on the route. 
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No. 2, on the north side, is a continuation of this vein, as far 
as can be judged from its direction and inclination, and is per- 
fectly similar in its character, but in this place is larger, and has 
furnished several minerals which I could not find in the other, 
viz. brilliant crystals of iron pyrites, heulandite, laamonite, and 
several forms of calc-spar. The finest specimen of the stilbite 
of this locality was taken from this vein. It is a cavity in the 
carb. lime, finely crystallized, entirely coated with stilbite, which 
has crystals of iron pyrites scattered over its surface, forming a 
beautiful specimen of about five inches in depth, by two or two 
and a half broad. 

No. 3, on the south side, is a vein of carb. lime with prehnite, 
of which only one small specimen could be obtained. 

No. 4, on the same side, and a few feet beyond the bridge which 
overhangs the rail-road, is a cavity which did contain epistilbite, (?) 
and from which a number of specimens have been taken, some 
of which are very fine. A blast was made, and the whole effec- 
tually removed, scarce a trace being left to denote the presence of 
the mineral. A vein of calc-spar runs up the cliff, and, at the 
bottom, covered with the soil, a specimen of the spar, in large 
rhombs, was obtained. It is sometimes associated, on the same 
mass, with the epistilbite, the latter in minute crystals covering 
the spar. 

No. 5, almost opposite, is a large vein of calc-spar, from which 
handsome specimens have been obtained. Besides several of the 
common forms, I found it in thin crystalline tables. Very minute 
crystals of iron pyrites are found on some of these specimens. 

No. 6, just below No. 5, appears to have been occupied by veins 
of heulandite running along the greenstone, but which had all been 
broken up and carried away with the exception of the few speci- 
mens which we found. This place and the one before mention- 
ed, are the only localities known to furnish this mineral. 

No. 7, which is a short distance beyond, is a vein of soft, earthy 
matter, through which mesotype (?) is disseminated. Higher up 
in the cliff, the same vein furnishes stilbite—rather indifferent 
however. 

No. 8, on the same side of the cut, is a vein of cale-spar, from 
which several finely crystallized specimens have been procured. 
It isin the form of large rhombs. <A few specimens of very good 
datholite were also procured from this vein. 
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No. 9, on the north side of the cut, about ten or twelve feet 
from the ground, is a spot furnishing several species. ‘They occur 
in veins of from half an inch to an inch in thickness, and in the 
following manner : 

1. Analcime and natrolite. 

2. Datholite, analcime, and natrolite. 

3. Apophyllite, primary and secondary forms, stilbite, and na- 
trolite. 

As the rock is very hard, and not to be reached without stand- 
ing on a ladder, it was difficult to obtain even a few small speci- 
mens. 

No. 10, on the south side, is a vein of Thomsonite, about an 
inch thick in the best part. It is lost toward the bottom, and the 
part from which the specimens were taken is about twelve feet 
from the ground. 

No. 11, a few steps farther in advance, on the same side of the 
road, at eight feet from its level, isa vein about three inches 
thick, which gradually decreases in size towards the top of the 
cliff. Five minerals are found here associated in the same mass : 
apophyllite, datholite, analcime, natrolite, and a little Thomson- 
ite, with carb. lime in handsome rhombs. All of these minerals 
except the Thomsonite are crystallized, and are of uncommon 
perfection and lustre. 

A specimen of apophyllite, taken from this vein, has several 
crystals of an inch in diameter upon it; and another piece has 
a single crystal of an inch and a half in diameter extremely per- 
fect, except where it is set in the gangue on two or three of its 
faces ; another specimen shows several faces of a crystal two 
inches in diameter. 

No. 12, a few feet beyond No. 11, was a vein of Thomsonite, 
prehnite, and mesotype. Several fine specimens were obtained 
from it, one of which presents a surface about one foot square. 
The specimen which matched with it was broken into three 
pieces in splitting the rock, but they are of very good size. As- 
sociated with the three minerals just named, are some very fine 
datholite, and a little hog-tooth spar. This vein was exhausted. 

No. 13, on the north side, a short distance from No. 10, isa 
vein of datholite, which is uncommonly beautiful. It is about 
three inches thick at twelve or fourteen feet from the ground, 
and is lost towards both the top and bottom of the cliff. Asso- 
ciated with the datholite is apophyllite, and a small quantity of 
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natrolite. The apophyllite is of a very fine quality, both as re- 
gards crystallization and lustre. A specimen or two of pseudo- 
morphous crystals was also obtained here, supposed to be all that 
were found at Bergen Hill, composed of apophyllite and the black 
matter which occurs in some of the veins of the greenstone. 
The crystals have the regular form of the apophyllite. 

No. 14, farther on, same side of the cut, is a vein of carb. lime, 
which is unworthy of notice but for the primary form of apophyl- 
lite, which is found about six feet from the top of the cliff. From 
the appearance of this vein, however, I think that a specimen in 
my collection was thrown out of it. It is about three or four 
inches thick, and eight long, presenting a fine surface, almost en- 
tire, of the secondary form of apophyllite. 

All of these localities, with but few exceptions, were examined 
by standing on a ladder which was carried about for the purpose, 
and it is possible, though not probable, that further scrutiny will 
develope others. 

Most of the specimens of this place have been found among 
the heaps of loose stones which lie on the hill near the road, as 
well as on the wharf at Jersey City, which, however, is now filled 
in, and all attempts to obtain any more from the latter source will 
be vain. Datholite I believe to have been the most common; 
massive apophyllite, from one to two inches thick ; 'Thomsonite, 
commouly half an inch thick, in veins—some an inch, and a few 
specimens in my possession, two inches thick. A few specimens 
only of stilbite have been found loose, and the quantity obtained 
from its localities was not very great. All the epistilbite was 
procured at No. 4, except when associated with datholite, and, in 
these cases, the specimens are of great beauty. Some of them 
are of large size, presenting surfaces of from four to six inches 
square. ‘The natrolite is quite rare, a few specimens only having 
been taken from the cliff, at the localities before described, with 
the exception of one which was found loose. 

Brown Thomsonite, in fine masses, some of it two inches 
thick, and well crystallized, is exhausted—we could not find it 
in place, after a fruitless search. 

The chabasie of this locality is very inferior, and none of the 
crystals are perfect except very small ones. 

One of the loose masses had datholite, stilbite, analcime, cha- 
basie, apophyllite, (primary form, ) and calc-spar upon it, forming 
an unusual association. 
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Prehnite generally accompanies the Thomsonite, and some- 
* times the datholite. A vein of Thomsonite with this mineral oc- 
curs between Nos. 9 and 10, but it is difficult to procure any thing 
from it. A specimen of prehnite and Thomsonite, presenting a 
surface about three or four inches square, found loose, is of great 
beauty—the latter in long, transparent crystals, radiating through 
the former. 

Blende, imbedded in apophyllite, has been obtained here—the 
quantity very small ; colors green and red. Galena, in small crys- 
tals, of which only a specimen or two was found. 

Among the loose bowlders to be met with in the soil where the 
excavations were made, was one from which some good speci- 
mens of idocrase were taken. 

Scolecite, I think, may also be included in the list of the mine- 
rals of this locality, a specimen in my collection answering the 
description by Dana in its external characters. 

Dr. Beck, in his last report on the mineralogy of New York, 
states that he visited Bergen Hill, and found stellite there. He 
also appends to his report Dr. Thomson’s description of the mine- 
ral. Since reading it, I have re-examined my own collection, 
and have little doubt that I had previously confounded the stel- 
lite with Thomsonite. 

The greenstone ridge, in which the veins just described occur, 
is two miles from Jersey City, the mile post being placed near 
the middle of the cut. This is the principal one of three ridges 
which are covered with soil, although they are in some places 
denuded, and the valleys between them filled with bowlders and 
sand, which, doubtless, have been deposited there by diluvial ac- 
tion; but I leave these interesting speculations for others. 


Art. VII.—Notice of the Geological Survey of the State of New 
York, presented to the Legislature, Jan. 24, 1840; by Ot1- 
ver P. Hussarp, M. D., Prof. of Chemistry, Mineralogy and 
Geology in Dartmouth College, N. H. 


Tue steady progress which has attended the geological survey 
of New York, must be gratifying to every friend of science and 
of popular improvement. These annual reports are intended only 


as evidence to the proper authorities of the State of the advance 
Vol. xt, No. 1.—Oct.-Dec. 1840. 10 
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of the work, and to convey as early as possible, hints of valuable 
resources, that the people may avail themselves of them before 
the completion of the survey ; but the digest of all the facts, and 
the scientific reasoning and deductions based on them, will form 
the crown of the labors of the geologists, to which, no doubt, 
they may look forward with satisfaction. As to time, this survey 
Was projected upon the scale of four years, to the astonishment 
of many sensible individuals, who supposed a geologist would 
only have to establish himself, for a few days, in a comfortable 
hotel near the center of a county, and the inhabitants, having 
received notice some time previous of his sojourn there at a given 
time, would all come in, bringing their tribute of rocks, minerals 
and soils, and the work for a county would thus be completed in 
a very short time, and for a small expense, very much as a land- 
lord would do with his tenants on quarter day. The estimated 
expense of the undertaking was as little understood as the time re- 
quired, and both mistakes arose manifestly from entire ignorance 
or misconception of the nature and objects of the work. We may 
point such persons to the “Silurian System,” by Murchison, a 
work that occupied him some seven or eight years, aided by the 
suggestions and observations of many distinguished men, in the 
survey of a region far less in extent (although its geology is more 
complicated) than the State of New York; and we may refer 
such individuals to Buckland’s Bridgewater Treatise, upon the 
plates of which alone we understand the author expended the 
whole £1000 he received from the founder of that series of works. 

The present report is the last of the four annual ones, and the 
attention of the geologists will now be, of course, directed to the 
preparation of the final report. Here there is an opportunity for 
the State to display a just liberality in the execution of the 
“maps, geological sections and diagrams,” in the illustrations 
of zoology, conchology, botany, &c.; and in the convenient ar- 
rangement of the various cabinets of natural history, that will 
greatly favor the just estimation of scientific labors in our coun- 
try ; and we expect from these State collections, that are already 
formed, and will be made, a considerable influence in favor of the 
study of natural science. 

Dr. De Kay’s report consists of a “Catalogue of the Animals 
belonging to the State of New York, as far as they have been 
figured and described,” and a “ Report” on the geographical posi- 
tion of the State, which is included between the ocean and the 
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great lakes, and intimately connected with the Mississippi valley 
on the one side, as it is with the mountainous districts of the 
Eastern States on the other. Dr. De Kay observes, that with a 
variety of soil, temperature and elevation, favorable to the devel- 
opment of organic forms, he “ finds the Fauna of the State em- 
bracing the great bulk of the zoology of the United States,” 
“in which the geographic range of species is conceded to be of 
greater extent than in Europe.” 

The classification in the “ Regne Animal of Cuvier,” with 
authorized modifications, as by C. L. Bonaparte and Audubon, 
in ornithology, has been adopted for the final reports, followed 
by a description of the species, with a notice of their habits, 
geographic range, &c. If Dr. De Kay is permitted to complete 
his illustrations in as good style as some specimens we once had 
the pleasure of seeing in his hands, there is reason to expect a 
beautiful addition to the works in this department. 

Dr. Beck mentions the occurrence of plumbago in the Fish- 
kill mountains, and a second locality of Gibbsite in an iron mine 
at Unionvale. 

He reports “ specimens of oolite, at Saratoga, similar in char- 
acter to the celebrated English Bath or Portland stone.” In the 
final report we expect to be assured that this rock, with the min- 
eral structure of oolite but without its organic remains, does not 
belong to the oolite formation which forms so remarkable a fea- 
ture in the geology of England, and that like all other specimens 
of that structure found in this country, it indicates a form of rock 
not rare out of that series, and affords no evidence of the exist- 
ence of a geological equivalent to the oolite of Europe. 

The similarity in the geological associations of minerals of the 
same kind, in the northern and southern portions, is, in many 
cases, very great; in other cases there is no resemblance. 

The “magnetic oxide of iron” is an example of the former 
kind. It is found apparently in beds following the line of direc- 
tion and of dip where the rocks are stratified, although in some 
cases presenting a variation, and cutting off a stratum at variable 
distances. 

The specular oxide of iron, in the northern counties, is con- 
nected with sandstone,—“the cavities are filled with beautiful 
crystals of quartz,” with very short prisms, and sometimes only 
double hexahedral pyramids ;—the deposits “are flanked by 
beds of limestone, and the hematitic iron ore of the south usu- 
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ally lies near the junction of the limestone with the talcose slate 
formation.” 

The ores of dead are found in almost all the series of New York 
rocks. ‘The galena, in the hornblendic gneiss of Rossie, is the 
most remarkable deposit. A large group of crystals, in my own 
cabinet, from this place, contains one which is three inches across, 
—all are truncated on their solid angles, and some seem almost 
octahedral. ‘Calcareous spar, in the most diversified and beau- 
tiful forms, constitutes the principal matrix of the ore, and white 
fluor spar, its frequent associate, is of rare occurrence.” 

Dr. Beck remarks, that the soil, in the vicinity of the serpen- 
tine rocks, seems not to be injuriously affected by the presence of 
magnesia, according to a somewhat general impression that has 
been entertained concerning the effect produced by this earth, 
when existing in soil. As additional evidence in favor of mag- 
nesia as a stimulant to vegetation, the limestone of Rochester and 
Lockport, and all the water limes that have been analyzed, con- 
tain from twenty to thirty parts of it, in the form of a carbonate, 
and ‘the soils in their immediate vicinity are among the most 
fertile in the State.” An instance is within my own observa- 
tion, of the use of the mineral dolomite, obtained at Fairlee, Vt., 
twelve miles above Hanover, derived from large veins in the 
older slate rocks, which was ground as plaster, and used by far- 
mers upon their land, side by side with gypsum, and the im- 
provement of the crop, above the general average in the field, 
was the same in both cases. 

The mineralogy of each county in the State is given, in which 
department, for the beauty, size, number, and rarity of the min- 
erals, Orange and St. Lawrence counties are pre-eminent. Most 
of them have been previously noticed. One crystal of phos- 
phate of lime, from the latter county, weighs eighteen pounds. 
The varieties of calcareous spar, found with the galena of Rossie, 
are very numerous, associated with cubes and dodecahedra of 
iron pyrites and fluor spar, in crystals of the octahedron and cubo- 
octahedron; and splendid specimens of sulphate of strontian are 
also found. 

Dr. Beck describes Allanite, from Warwick, Orange county, 
its first occurrence in the United States, “and Cacoxenite in an 
iron mine in Antwerp, Jefferson county, heretofore found only in 
the iron mines at Hrbeck, in Bohemia, and is chiefly composed 
of phosphoric acid and peroxide of iron.” 


Qo 


Geological Survey of the State of New York. 77 


The analysis of Eupyrchroite, described by Dr. Emmons in the 


second annual report, proves it to be a phosphate of lime 92.85, 
with oxide of iron 5.26 and a trace of fluoric acid ; and Rensse- 


laerite is “ pyroxenic steatite ;” its crystalline form is the oblique 
rhombic prism, M on M 94° and 86°, P on M 106° 30’; and 
resembles the steatitic pyroxenes of Sahla noticed by Beudant, 
and its composition, 59.75 silica, 32.90 magnesia, is similar to 
that of steatite. 

Dr. Torrey’s report on Botany, is the first of importance re- 
ceived from him. He is charged with the collection and preser- 
vation of seven sets of each species, and the arrangement and 
naming of the whole. From the nature of his duties, the assist- 
ance of many observers and collectors in various portions of the 
State, was indispensable, and they seem to have placed at his 
disposal, with truly scientific liberality, their catalogues and col- 
lections, for the purpose of enabling him to make out his own 
catalogue. 

“'The whole number of species, indigenous and naturalized, in 
the State, including the lower orders of the cryptogamia, proba- 
bly exceeds 2,400. Of the phenogamous, or flowering plants, 
1,350 species have been found ; of ferns and plants allied to 
them, 53 species; of the mosses, 150 species; of Hepatice and 
Characez, 30 species ; lichens, more than 150; and fungi, at least 
300. Of the flowering plants, 277 are trees or shrubs; 150 are 
reputed to possess medicinal properties ; 250 are ornamental herba- 
ceous species; and 140 are plants whieh have been introduced 
from other countries, and are now naturalized in our soil. Of 
proper grasses, our Flora contains 150 species, twenty four of 
which are of foreign origin. In the nearly allied tribe of the 
sedges, there are 140 species, more than half of which belong to 
the genus Carex.” 

The natural method is employed in the catalogue, with the 
synonyms, locality, time of flowering, &c.; and the final report 
will contain full descriptions of all these plants, and of others 
that before its publication may be discovered and added to this 
catalogue of 81 pages, Svo. 

Mr. Conrad’s report is short, and occupied in detailing the prog- 
ress he has made in identifying the New York strata as equiva- 
lents of Murchison’s “Silurian System.” The view he took of 
these in his first report, has been completely confirmed by more 
careful comparison of the organic remains; and it is impossible, 
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when we consider the obscurity and confusion that have pre- 
vailed concerning these formations, and the impediments that ex- 
isted to a proper understanding of them, not to partake of the 
enthusiasm of the paleontologist, as he approaches the conclusion 
of his labors, and the gratification he expresses that “ the legisla- 
ture of New York has had the liberality to cause the organic re- 
mains of the various formations to be figured and described in 
the final report of the geologists. The plan contemplated in 
describing them, is that of a stratagraphical, or grouping of all 
the organic remains in a particular series of strata, referable to 
one geological epoch ; and a student may, with the book be- 
fore him in the field, identify at once the rocks he desires to in- 
vestigate.” 

“'The series in New York is far more complete than that of 
Wales described by Murchison, the formations pre-eminently 
characterized by their organic contents being three times the 
number of those illustrated in the Silurian System.” 

The comparison of the two series has resulted in identifying 
the “Trenton Limestone” with the “Caradoc sandstone,” the 
Llandeilo flags not being represented here,—showing the impor- 
tance of organic remains, in the absence of lithological resem- 
blance. 

The “Salmon river sandstones and shales,” possess a distinct 
and peculiar group of fossils, and are not represented in the Silu- 
rian System. The “ Niagara sandstone” contains fossil remains 
peculiar to it, and is characterized in New York, Pennsylvania 
and Virginia, by the splendid Fucoides Harlani. Although this is 
not found in Wales, “some of the fossils in the strata above it are 
characteristic of the upper parts of the Caradoc sandstone ;” and 
all these Mr. Conrad considers its equivalent. ‘'The Wenlock 
shale is identical with the shales at Rochester, which abound in 
the Asaphus limulurus of Green, (A. longicaudatus, Murch. )” 

“'The Wenlock limestone immediately succeeds the Wenlock 
shale in Wales, but the two formations are here separated by 
the following rocks, each of considerable thickness, and with 
distinct fossil groups. 1. Lockport limestone. 2. Gypseous 
shales. 3. Water lime series. Over the latter we find a blue 
sub-crystalline limestone, and then a gray shaly limestone, which 
together appear to represent the Wenlock formation, both in fos- 
sils and mineral character.” 
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“'The lower Ludlow rock has its equivalent in a grit above the 
Oriskany sandstone.” 

The full account of this extended series will prove of great value 
in investigating the formations of our northwestern States. In 
general, the reports of their surveys present but little that is avail- 
able to a scientific classification. The lithological character of 
the rocks may be obvious, and easily interpreted ; but it is clearly 
impossible to decide upon their geological relations or equivalent 
character, especially when comparing formations of distant coun- 
tries, without a particular knowledge of their organic remains. 
The conditions that govern the development and existence of or- 
ganic beings, are so complicated, and, if we may so say, of an order 
so much higher, that their coincidence in different localities is far 
more remarkable than that of those producing similar rocks; and 
of course the evidence based upon the resemblance or dissimi- 
larity of the fossils, should be more weighty than that derived 
from these qualities of a rock. 

Mr. Mather’s survey of the first district, has developed “ the 
Catskill mountain series, consisting of coarse and fine grits, gray- 
ish, greenish, and various shades of red and brown, which lie 
thick bedded with water lines of deposition, strongly marked 
where a cross fracture exhibits the structure ; conglomerates, of 
various degrees of coarseness, grayish, greenish, and red; slaty 
sandstones, with slates and shales of various colors, red, green, 
spotted, gray and black. ‘Testacea are the principal fossils of 
the lower, and plants of the upper portion of the series, with 
seams and layers of pure anthracite ;” and probably all of them 
are below the old red sandstone ; and they have below them the 
Helderberg limestone group, No. 7, of Mr. Conrad's synopsis, in 
his second report, which “embraces a series of limestones, with 
subordinate beds of shales, slates, and silicious grits. It skirts 
the group of rocks last described, in a parallel zone, and under- 
lies them, it is supposed, through their whole extent.” 

“The Shawangunk grit, next below, varies from a conglome- 
rate to a fine grained grit rock ; it is almost entirely silicious, and 
generally white or light gray in color, with one bed at the upper 
part that is red. ‘The mountain on which this rock abounds, has 
taken its name from the predominant color of the rock—the word 
Shawangunk (Shongum) meaning, it is said, in the language of 
the aborigines of the country, white rocks. This rock, which is 
largely developed in Pennsylvania and New Jersey, is much less 
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so in New York, and extends, in an almost unbroken range, from 
the New Jersey line, on the top of the Shawangunk mountain, 
to Rosendale, near Kingston, a distance of forty three miles, where 
it disappears beneath the water limestone and tertiary deposits of 
the Hudson valley. On the higher parts of the Shawangunk 
mountain, it generally lies in nearly horizontal strata, often thick 
bedded, and in mural escarpments, of broken ends of the strata, 
thirty to two hundred feet high ; on the eastern face of the moun- 
tain the strata have a high dip to the east southeast, and on the 
western side the dip is almost uniformly to the west northwest and 
northwest, in some places from 30° to 60°. ‘Two systems of 
fractures, more or less coincident with and transverse to the direc- 
tion, are found ; and where the elevatory movement has been 
along the latter, the dip is N. N. E. or S. S. W ; where the up- 
heave has been longitudinal, the dip is W. N. W. or E. S. E. 
The same general principles hold true in the rocks lying lower in 
the series, as the Hudson slate group, and the rocks of the High- 
lands. Most of the streams follow these lines of fracture, chang- 
ing from one to the other, to produce many of their changes of 
direction. Some of these lines of fault have been traced for 
many miles across mountains and valleys. 

“In the rocks thus described, there is evidence of at least three 
elevatory movements, viz. one (at least) before the deposition of 
the Shawangunk grit strata; another after the deposition of this 
and the Helderberg and Catskill series, and before the tertiary 
epoch; and another since that period. "The Hudson slate group 
consists of a series of slates, shales, grits and limestones, with si- 
licious and calcareous breccias, and hypogene and Plutonic rocks, 
which correspond in many respects with the “Cambrian system” 
of Prof. Sedgwick, and occupies most of the country between 
the Highlands on the southeast and the Shawangunk mountains 
on the northwest, and forms the mass of the latter mountains be- 
low the Shawangunk grit. From Kingston, it ranges along the 
western bank of the Hudson, to Albany, (ninety miles,) under- 
lying the superincumbent rocks, unconformably with few ex- 
ceptions. Its range on the left bank of the Hudson, as far as ex- 
amined, is detailed in the second annual report. Its fossils, ob- 
served this year, are a few impressions of shells, and some F'ucoides, 
or Graptolites, from the black shale below the Shawangunk grit, 
from 500 to 700 feet above the valley.” 
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Prof. Emmons presents in his report a notice of much interest, 
in relation to the iron ores of his district. Those of Essex county, 
at McIntyre, occur in vast abundance in the hypersthene rock ; 
they are also found in the other primary rocks. 'They belong to 
one variety, the octahedral or magnetic oxide, and occur in veins 
of great extent. 

The peculiar connexion of trap dikes with these veins suggests 
to Prof. Emmons an igneous hypothesis as to the origin of the ore. 

These veins in Arnold Hill, are crossed by a greenstone dike, 
ten feet wide, which dislocates one of them four feet, and they 
run north and south, making an angle with the direction of the 
rock and red granite, which is northeast and southwest. The 
Palmer vein is cut by four dikes; one of them is fourteen feet 
wide, and is traceable on the surface half a mile. This dike be- 
ing pierced, a vein of ore thirty five feet wide was found, in close 
contact with the dike and cleaving readily from it. 

The Winter ore has been cut through by nine dikes. 

The amount of the several veins in the vicinity of Clintonville 
is one hundred and thirty six feet. ‘The ores in the Sandford 
mine, town of Newcomb, are in the hypersthene rock, and it 
would appear, from the minute survey and description given, that 
this ore is very superior, and the locality possesses advantages that 
render it more available than any other works of the country. 

These ores have been wrought, and the iron made has been 
submitted to comparative experiments by Prof. Johnson* of Phil- 
adelphia, and found to be equal in strength to the best English 
iron and surpassed only by the Russian. 

Prof. Emmons contrasts the position of the specular oxide of 
iron of Jefferson and St. Lawrence counties, with the magnetic 
oxide of Essex, and describes the association of the former as 
follows: “'The specular oxide may be (is) found in two geolo- 
gical positions,—in the first it is associated with primary limestone 
—in the second with gneiss, or some other primary rock beneath, 
and the Potsdam sandstone above. In addition to the limestone, 
serpentine is a common associate. It is sometimes in pure sepa- 
rate masses, and in others, it is in intimate mixture and combina- 
tion—giving in the first instance a spotted, and in the last a mot- 
tled appearance to the rock.” 


* See this Journal, Vol. xxxv1, p. 94. 
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The ore “is found in wedge-form masses, which thin out en- 
tirely in the downward direction, and the quantity varying from 
120 tons to a mass of 500 lbs., which was moveable with a bar, 
in place,”—its connexion with the parent rock having been de- 
stroyed by decomposition. 

The most abundant variety of specular ore, “occurs of a deep 
red color, and in red powder, or bright shining scales, which by 
slight pressure become a red powder.” Some of the deposits 
“are apparently inexhaustible, and others are merely a mass of 
red earth in which there are a few lumps of hard ore.” “ ‘Their 
position is confined to the upper portion of the primary strata, and 
lower layers of the Potsdam sandstone. It is rather remarkable 
that this rock, so generally connected with this deep red ore, is 
not as highly colored throughout as it is in some places, although 
generally it is white, or pale red, with a tinge of brown or yel- 
low.” 

From the observations made by Prof. Emmons in some of these 
mines, he suggests that the ore which appears in some cases as 
“a bed lying between the primitive rocks, and the oldest of the 
sandstones,” may be “in veins, being the upward extension into 
the sandstone from the primary mass.” In support of this view, 
he mentions the following facts connected with the occurrence of 
this ore: ‘1. There are numerous places where this ore has no 
other connexion than with the primary. 2. There are strong 
reasons to suppose that at these localities the sandstone has been 
removed, and that they were formerly in the same geological re- 
lations as the range in which the Parish and Kearney beds 
are now found. There are every where abraded surfaces and 
fractured strata, and it appears that the sandstone was once con- 
tinuous over wider areas than it now occupies, as we find its re- 
mains as far east as the specular iron is known tooccur. Accord- 
ing to this view the sandstone, together with the red ore, has been 
removed, and according to well known facts, the whole must 
have been carried south; and what do we find in that direction? 
Not only beds of red oxide of iron, mixed it is true with argilla- 
ceous matter, but also silicious rocks, the red sandstone, and the 
gray band of Prof. Eaton, &c., in connexion with this argilla- 
ceous oxide.””* 


* See Vol. xxxix, pp. 104, 105, Am. Journal. 
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“ Could we establish the connexion, now supposed, between the 
rocks of St. Lawrence and Jefferson, and those of the counties 
south, it would be an important link in the chain of facts connect- 
ing the origin of those rocks, the relative period of deposits, the 
slope of the country, the direction of the valleys, in fine, it would 
be the gathering up of a mass of the history of ancient times, 
of the most interesting character and bearing generally on the 
geology of the state.” 

Mr. Vanuxem’s report is chiefly of Lewis county, with a more 
particular notice of the rocks found in his district, than he has 
before given. 

The geologists of the third and fourth districts, have made fre- 
quent reference to the agency of igneous causes, to account for 
many of the phenomena observed in their field of observation. 
Among these, none are more curious than the following, describ- 
ed by Mr. Vanuxem. 

Speaking of the rock at Middleville, near Little Falls, which 
there “rests immediately upon the primary,” he says :—‘‘ The 
‘calciferous sandrock’ in many localities abounds with cavities 
large and small, often containing rock crystals, and small quanti- 
ties of anthracite coal. Frequently the large cavities, which are 
in part filled with crystals, have a covering of coal, which is flat- 
tened or depressed towards the center, showing that the coal was 
inasoft or yielding state. In other cavities, the coal is sometimes 
found in the form of drops or buttons. These facts show that 
the coal was once bituminous, and has by heat been changed to 
authracite. In some of the cavities, the whole of the crystals, 
amounting to a peck or more, have their angles and edges round- 
ed from friction, either from water having entered with a circular 
motion, or that a motion of the kind had originated from either 
vapor or gas. ‘That this rounding of the angles and edges of the 
crystals was anterior to the solidification of the coaly matter, is 
evident from the fact of the anthracite covering in the manner 
above mentioned, the crystals which had been rounded by rub- 
bing one against another.” 

The configuration of the surface of Lewis county, is worthy 
of remark. ‘The Black river, which enters it on the southeast, 
runs northwest, drains the whole county, divides it into two 
nearly equai portions, and is the line of separation between the 
primary rocks on the east, with its barren soil and extensive dilu- 
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vium of sand and rocks, and the rich limestone, slate, and shale 
lands to the west, which are well known as exceedingly fertile. 
This portion of the county is celebrated for its herds of cattle 
and horses, and its production of wheat. The difficulties hereto- 
fore experienced for want of a ready communication with the 
large markets, has prevented it from advancing as rapidly in 
wealth and population as other portions of the state, but the con- 
struction of the Black river canal, will remove this obstacle to its 
prosperity ; and it is destined to compete successfully with its 
sister counties on the Erie canal. in its agricultural productions and 
mineral resources. ‘The rocks of the county are the primary, 
the Potsdam sandstone, the fucoidal layers, (‘which are inter- 
posed betwen the calciferous sandrock and the Mohawk limestone, 
and are so abundant in the valley of the Mohawk,’) the Mohawk 
limestone, (at Boonville, forty feet thick, and quarried for the 
locks of the canal,) which lies under the bird’s-eye limestone, 
but the latter being absent in Lewis county, the T'’renton lime- 
stone succeeds, increasing in thickness from thirty feet at the Mo- 
hawk to three hundred feet, at Copenhagen, generally divided by 
cracks or fissures, that have a twofold direction; one system be- 
ing north and south, and the other east and west; the black slate, 
the Frankfort slate, and the shales of Pulaski. All these strati- 
fied rocks except the first two, pursue a uniform north and south 
direction through the county.” 

The opinions entertained by the geologist of the fourth dis- 
trict, Mr. Hall, in his report for 1838, p. 291, and in his report of 
1840, pp. 393, 394, and 452, 453, concerning the rocks of this 
portion of the state, their age and relative position in the scale, 
are quite different from each other. The lithological character of 
the New York rocks has occasioned doubt and perplexity in the 
minds of many observers, and the labor expended to resolve these 
doubts, has heretofore resulted in no clearer view of the case, but 
served rather to increase the darkness; and where we have com- 
pared them with the rocks of foreign countries, according to 
English or French classifications, the anomalies were found too 
great to permit our regarding them as the equivalent of either sys- 
tem. Mr. Hall appeared satisfied, however, with the conclusion 
expressed in his former report, because it rested in part upon the 
evidence afforded by the “organic remains ;” but since then, the 
same kind of evidence has convinced him that these rocks are 
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“not of the carboniferous,” and but slightly of “the old red sand- 
stone groups ;” but the true Silurian, of Murchison, terminated 
or capped by the old red sandstone, “ bordering the southern lim- 
its of the state, and in Alleghany county (N. Y.) extending north 
of the line ;” and it appears there upon the Genesee river in a stra- 
tum about six inches thick, containing a large proportion of iron. 
The settlement of the questions that have arisen concerning the 
geology of New York, must be regarded as of the highest inter- 
est to science, and as having removed the greatest obstacle that 
existed to the successful study of our American geology. Every 
one may see how unfortunate would have been a difference of 
opinion on this subject among the geologists in their final report ; 
how much, instead of promoting the cause of science, it would 
have retarded its progress, had their energy and talent been de- 
voted to the support of conflicting conclusions and opinions. 
The candor of Mr. Hall in deferring to the new and increased 
evidence presented by the “ Silurian system,” is worthy of imita- 
tion ; and this great extension of that class of rocks, in this country, 
ascertained and identified solely by comparison with the work of 
Mr. Murchison, the distinguished pioneer of this geological peri- 
od, will certainly cause him a noble gratification, while it adds 
lustre and dignity to his labors. 


Arr. VIIL—On the Magnetic Dip in the United States ; by 
Extras Loomis, Professor of Mathematics and Natural Philoso- 
phy in Western Reserve College. 


Messrs. Editors—I have read with much interest the remarks 
by Prof. Locke in the last number of your Journal, and have in 
consequence been led to review my former magnetic article pub- 
in Vol. xxxix, p. 41. I have carefully compared all of Prof. 
Locke’s observations with such of my own as have been made 
in Ohio and Michigan, both those which are given in my former 
article, and those which I have since made. I have followed the 
method adopted by Major Sabine in his magnetic survey of Scot- 
land. The first column in the following table gives the stations 
of observation ; the second and third give their latitudes and lon- 
gitudes, taken from Mitchell’s large map of the United States, 
with the exception of places not shown on that map. The lon- 
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gitudes have all been diminished seven minutes, which by my 
observations is the error in the assigned longitude of Hudson. 
Column fourth exhibits the observed dip, reduced to Jan. 1, 1840, 
by assuming the annual motion to be —1’.8. Adopting for the 
central position lat. 41° 22’, lon. 84° 54’, we obtain the differen- 
ces of latitude and longitude which furnish us the annexed equa- 
tions of condition. 


Diff. of observ’d 


Lengi- [{Dip,Jan 
Equations of condition. | & cowp’d dip 


Stations. Latitude.) tude 1, 1840. 


Louisville, 38 37w./7 71.028=3 -1842- 33.7y 
St. Louis, 138 if 513 =5 -1652-247.7y! 
Cincinnati, 39 6 (84 2 34.81.580=3 -1367+ 24.1y 
Dayton, 5 19.6 2.327 =5 — 96r+ 37.7y| 
\Springfield, 24.3.2.405=53 55.2y| 
Urbanna, 35.8,2.597 - 772+ 57.4y 
Tallmadge, 50.6 3.843 =5 1674156 Ty! 
Windham, 464.077 
Shalersville, 57.83.963=5 - 77+166.2y 
Streetsboro’, 54.13.902=3- 72+160.9y) 
Hudson, HO.83.847=5 Fr+156. 4y 
Warren, 1.94.032=5- 
Hartford, 1.0/44.017=5- 27r+195.2y 
Bazetta, 0.9'4.015=5 2r+187.0y) 
Aurora, 56.7 7/3.945 =5 2r+160.7y 
Twinsburgh, 2 52.53.875=9- 
Bedford, 59.33.9838 Qrt+151.5y 
Kinsman, 9.34.155=5+ G6r+194 Sy 
Davenport, §2.9)2.885 62-255.5y 
Sandusky, 3.0943=5+ Tr4100 4y 
Cleveland, 19.64.317=5+ 87r+143 Sy 
Maumee, 47.93.798=5+ 127+ Gl.4y 
Lost Grove, 1.933.032 =5 + 177-235.4y 
Toledo, 4.94.082=5+ 192+ 66.5y 
Wapsipinnicon, 14.43 240=5+ 237-245.4y 
Monroe, 31.1}4.518=9 + 332+ 69.9y 
Brown Settlement, |: 20 93.348 + 427-273.2y 
Farmer’s Creek, | 32.7 3.545 + 24: by 
Ypsilanti, 16.84.2380 =5 + 527+ 60.7y 
Mahoqueta, 43.13.718 =o + 52r- 263.8y 
Ann Arbor, 12 7.4.212=5+ 56r+ 56 
Detroit, 41.4)4.690=6 + 87.2Qy 
Dubuque, 4.6|4.077 =! + 672-244.8y 
Mineral Point, 20.3/4.338 + 90r-222 Sy 
Blue Mounds, 40.6\4 677 =5+ 997r-199.6y 
Prairie du Chien, 16.3)4.272=5 +1027-267.4y 
Madison, 3.215.05 53 =5 +1032-184.0y 
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The preceding equations furnish us, by the method of minimum 
squares, with the following values: 6 =3.5747, z= + .01491, 
y = +.00262, and the direction of the isoclinal line is from N. 
80° 1’ W. to S. 80° 1’ E. Computing from these data the dip 
at the several stations, we obtain the differences given in the last 
column above. When the observed dip is greater than the com- 
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puted, the sign + is prefixed. Eight of these differences are 
greater than 10’, four of them belonging to Prof. Locke’s obser- 
vations and the others to mine. They are as follows: 
Prof. Locke's. Prof. Loomis’s. 
Columbus —30’.6 | —23/ Ann Arbor — 20.8 | — 19/ 
Madison +25/'.6 | +27 Monroe +16.1] +13 
Louisville +1771 | +12 Cleveland +1477 | +16 
Lost Grove — 10’.7 Ypsilanti | —15 


The numbers in the second columns are the differences given 
in my former article. The correspondence is certainly as good 
as could have been expected, considering that the last result is 
obtained by a comparison of nearly double the number of obser- 
vations, and by a rigorous computation, while the other results 
were measured uponamap. At Prairie du Chien the discordance 
is more considerable. 'The difference I now find is —7’.3; in my 
former paper —20’. The discordance is owing in part to the cur- 
vature I ascribed to the isoclinal lines, by which most of the ob- 
servations seemed best represented, though the apparent error of 
this observation was increased. ‘The differences for the remain- 
ing thirty observations are quite moderate, and shew that the hy- 
pothesis of parallel straight and equidistant isoclinal lines, is not 
very much in error. 

Let us now compare Prof. Locke’s observations in the neigh- 
borhood of the Mississippi river with themselves, and see how 
they accord. The following table is arranged like the preceding, 
the latitudes and longitudes being as furnished by Prof. Lecke. 
The central position adopted is lat. 42° 0’ N., lon. 90° 10’ W. 


Longi- 
Stations. Latitude.| tude. | Dip 


\St. Louis, 38 : 
\Davenport, 41 30 
Lost Grove, 41 39 {90 
Wapsipinnicon, 45 |90 
Brown's Settlem’t,42 4 
Farmer's Creek, [42 13 |90 2: 
Mahoqueta, 4214 |90 5 
Dubuque, 42 29 56 
Mineral Point, 42 50 (89 5 
Blue Mounds, 43 1 |89 
Prairie du Chien, {90 5% 
Madison, 43 5 (89 


523 =5 -2047+26 Gy + 
2890=5 - 6.0y - 

- 9.7y + 
+ 
96y| 
147-34.8y 
297410.3y + 
50r411.7y - 
6lr423.4y - 
632-30.7y - 

5.058 = + 657.46 7y + 


These equations being solved in the usual manner, give r= 
01600, y=.00745, 5 =3.5323, and the direction of the isoclinal 


| lo 
31 3.4 
53.4 Jl 
| 24 7 
| 14.9 7 
| 214 
33.1 0 
| 43.6 
5. 6 
20.6 6 
40.9 
16.6 1 
3.5 3 
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lines is from N. 65° I’ W. to S. 65° 1’ E. Computing the dip 
from these data we obtain the differences in the last column 
above. ‘These differences are much less than those before found, 
and it seems highly probable that in this vicinity the isoclinal 
lines make a greater angle with the parallels of latitude than they 
do in Ohio. Yet the above observations are all embraced within 
less than two degrees of longitude, and are therefore insufficient 
to determine with much precision the dependence of the dip upon 
the longitude. I think it improbable that the inclination should 
be as great as 24° 59 according to these observations; yet ad- 
mitting such to be the case, we still obtain considerable differen- 
ces between the observed and computed dip. Are these differ- 
ences to be regarded as errors of observation, or as errors of the 
hypothesis of parallel, straight and equidistant isoclinal lines? 
In order to answer this question, it is necessary to consider all 
the possible sources of error in magnetic observations. 

The errors arising from the inclination of the magnetic axis of 
the needle to the axis of figure, and from inequality in the weight 
of the arms, as well as the zero error of the graduation, appear 
to have been provided against in Prof. Locke’s mode of observa- 
tion. ‘That arising from the excentricity of the axis of the nee- 
dle in relation to the vertical! circle on which the readings are 
made, is not alluded to. 'This error in my instrament commonly 
amounts to one or two minutes, and sometimes even to five or 
more. It is corrected by readings at both extremities of the nee- 
dle. Prof. Locke makes no mention of having employed this 
precaution, and his language on page 321, where he says “ the 
dip is determined by eight distinct readings of each needle,” 
would seem to imply that he did not attend to it. With a good 
instrument, no great error would ordinarily arise from this source, 
yet it might easily amount to 2’ or 3’. 

A more considerable source of error is that arising from the 
uncertainty of the readings themselves. A dipping needle will 
seldom come to rest twice in the same position. This arises, not 
from a change in the direction of the magnetic force, but from 
friction on the axis of the needle. Prof. Locke’s observations 
exhibit this fact in a striking light. The difference of the read- 
ings with the face of the instrument east and west, and in the 
same position of the needle, is equal to twice the zero error. Now 
as this error may be assumed to be constant, we obtain by a com- 
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parison of the observations eighty eight values of the same ele- 
ment, the accordance of which with each other will enable us to 
judge of the confidence which may be placed in a single obser- 
vation. It will be seen that the dip is usually the greatest when 
the face of the instrument is east. Subtract then the dip ob- 
served with the face west from that found with the face east 
with the same position of the needle. For example, in the first 
observation 72° 47’ from 72° 5’ gives - 42’, and so of the rest. 
We thus obtain the following table, which exhibits the observed 
values of twice the zero error. 


iti tt 


Or Or 


or 


SMO 


| 
++i+i+i+ 


The mean of all these observations is +4’.5, which may be 
taken as equal to twice the zero error. The difference between 
this and the preceding observations will show the errors of the 
observations, which when classified are as follows: 
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45.5 +3.5)4 


or 
+ 
or 
| 
or 
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Cr Or or or 


or or or 


5. 
5. 
5.5 
5. 
A. 
A. 
A. 
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Or Or Or Sr Sr Gr Or Gr 


5 
5 
5 
5) 
5) 
5 
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Or Or Or Or 
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By far the greatest error here is — 46’.5, which was obtained 
from the first observation. The difference between the readings 
with the face of the instrument and needle both east, and that 
with the former west and the latter east, instead of being — 42’, 
should be +4’.5. This does not inform us which reading is most 
in error ; if, however, we apply the correction to 72° 5’, making 
itread 72° 51/.5, the resulting dip would be 71° 54’.1, corre- 
sponding nearly with the other observations at the same place. 
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The average of all the preceding errors is +5’.5, which may be 
taken as the probable error of a single reading entirely independ- 
ent of instrumental errors, and the error frequently amounts to 
about a quarter of a degree. What then are we to understand 
by this result? Simply this, that if the instrument be properly 
adjusted, and a number of different readings be made in the same 
position of the instrument and needle, the needle each time being 
raised from its supports and allowed to come to a state of rest, 
the readings will not be identical. They will frequently differ 
+15’ from the mean, and on an average + 5’.5. This is the con- 
clusion derivable from Prof. Locke’s observations, and the result 
I presume coincides substantially with the experience of all who 
have undertaken similar observations. My attention has been 
particularly directed to this very annoying and almost disheart- 
ening anomaly, and it has appeared to me that when the agate 
supports and the axis of the needle are carefully wiped clean of 
moisture and dust, the discordance of the readings arises mainly 
from the needle’s slipping upon the agates to the east or west ; 
and that when the y’s which elevate the needle are so disposed 
as to allow the least possible motion in that direction, the accord- 
ance of the readings is the best. 

This uncertainty in the readings is of itself sufficient to entitle 
the dipping needle to the character of ‘one very ungrateful in- 
strument.’ Most of the other errors may be corrected by suita- 
ble precautions and reversals ; but this cannot be thus annihilated, 
and the only remedy with which I am acquainted is to multiply 
observations. 1am accustomed to make five observations in each 
position of the needle and instrument, always reading at both 
poles. I thus obtain eighty readings with each needle. 

Another error, and one which equally affects both needles, 
arises from observations being made out of the meridian. At 
Hudson, the dip increases less than one minute from being ob- 
served two degrees out of the magnetic meridian. Where one 
has leisure therefore to determine the magnetic meridian with ac- 
curacy, this error may be pronounced insensible; but on a tour 
where observations are usually hurried, the error from this source 
may become important. 

Another source of error is found in the imperfection of the 
axles of the needles. It has long been known that different in- 
struments would give different values of the dip at the same time 
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and place. This fact is strikingly exhibited in the observations 
by Captain Ross, contained in the fifth report of the British As- 
sociation. ‘The dip at London, as given by eight different nee- 
dles, was as follows : 


69° 14.5 69° 
19.6 
11.3 
16/.1 


Here we have a difference of 41’ in the results of two of the 
needles. This discordance was satisfactorily traced to the im- 
perfection of the axles, and its effect may be in a measure cor- 
rected by making the axle turn in the needle, thus enabling the 
points of the circumference of the axle in contact with the sup- 
porting planes to be varied in successive trials ; or it may be cor- 
rected by observations in different azimuths. 'The dip may be 
deduced from the angles of inclination observed in any two azi- 
muths 90° apart from each other, by the formula cot.?9 =cot.*7+ 
cot.*¢ ; or it may be derived from the formula cot.d= cot. 7 sec. 4. 
Without some such trial or comparison with a standard instru- 
ment, no needle can be certainly relied upon. I have made this 
trial with my instrument, observing in every 10° of azimuth in 
the usual manner. Thus one thousand three hundred and sixty 
readings were made with each needle. I have made in all about 
four thousand readings to determine the magnetic dip at Hudson, 
and after all should not dare to use any stronger language than 
Prof. Locke employs respecting his own results derived from six- 
teen readings, that they “are accurate within at least two or 
three minutes of a degree.” 

Other errors arise from the presence of magnetism, as for exam- 
ple, in the instrument itself, iron about the person of the observer, 
which may sometimes inadvertently happen with the most cau- 
tious, loose iron lying unperceived in the vicinity, etc.; and 
finally, local attraction sometimes causes the dip at a given place 
to differ from that due to the geographical position by several 
degrees. This will be especially noticeable in the vicinity of 
iron mines, basaltic rocks, ete. 

From the preceding remarks, I think it will be seen, that in 
magnetic observations we are not to look for the precision of as- 
tronomy. We have not sufficient data for estimating the proba- 
ble error of one of Prof. Locke’s results; yet I should not hesi- 
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tate to admit a possible error of more than 10’ independent of 
local attraction, and this cause might easily increase the error to 
a half degree. Ido not see how Prof. Locke can refuse his assent 
to this, after publishing the dip at Cincinnati to be in Nov. 1837, 
70° 45’.7, and in April, 1840, writes, “I have lately found the dip 
at Cincinnati to vary between 70° 25’ and 70° 29',” and yet in 
his last article he assigns 0.86 as the /imit of instrumental error. 
As for the errors of my own observations, given on page 87, | 
have twice observed the dip at Cleveland, on two opposite sides 
of the city, and in both instances have obtained a result greater 
than was to have been expected from its geographical position. 
The other three observations were in Michigan, where I was told 
iron ore was quite abundant. 


Arr. [X.—Description of some new species of Fossil Shells, from 
the Eocene, at Claiborne, Alabama ; by Henry C. Lea. Phi- 
ladelphia, Oct. 17, 1840. 


Ir has long been a desideratum to the American geologist, to 
have the fossils of the widely extended beds of the tertiary forma- 
tion of this country, accurately described, and compared with 
those of a similar date in Europe. The works of my father, Mr. 
Conrad, and other geologists, have done much to effect this, but 
there are, still, no doubt, many undescribed species remaining. 
The following descriptions of species, which the author presumes 
to be new, are as exact as he was able to make them, as he fre- 
quently labored under the disadvantage of having but one speci- 
men of a shell, and that one often fractured. 'They were mostly 
obtained from a box of sand from the tertiary deposit at Ciaiborne, 
which my father has identified with the London clay, or calcaire 
grossiere of European geologists. The author hopes that his de- 
scriptions are sufficiently clear and minute to determine the spe- 
cies permanently. 


FAMILY MELANIANA. 
Genus Pasitrnea.—Lea. 
P. minima. PI. 1, fig. 1. 


P. testa subulata, imperforata, polita, tenuissima ; apice obtusa; 
suturis minimis ; anfractibus , planulatis; columella levi; 
apertura ovata. 


| 


Description of some New Species of Fossil Shells. 93 


Shell subulate, imperforate, polished, very thin; apex obtuse ; 
sutures very small; whorls , flat; columella smooth ; mouth 
ovate. 

Length . Breadth -04 of an inch. 

Remarks.—This pretty little species is the smallest of the Pa- 
sithee that I have seen. Its mouth is acutely angular above, 
rounded below, and is about ‘05 of an inch in length. The co- 
lumella is somewhat thickened at base, and the outer lip is sharp. 
Its whiteness and polish, in which I believe it exceeds all the other 
fossils from Claiborne, give it an elegant appearance. 


P. cancellata, PIA. 1, fig. 2. 


P. testa turrita, subtenui, polita, imperforata, cancellata ; apice 
acuta; anfractibus , convexis; suturis profundis; columella 
levi; apertura sub-elliptica. 

Shell turrited, somewhat thin, polished, imperforate, cancellate ; 
apex acute; whorls , convex; sutures deep; columella 
smooth ; mouth sub-elliptical. 

Length °3. Breadth -15 of an inch. 

Remarks.—It is probable that this beautiful little species at- 
tains a greater size, as I have a fragment of a specimen, the 
breadth of which is ‘2 of an inch; it may therefore be regarded 
as the largest species of this genus from Claiborne. The mouth 
is rounded below and angular above, and about °1 of an inch in 
length. The transverse striae are larger than the longitudinal 
ones, and make the whole surface of the shell beautifully can- 
cellate. 


P. elegans. PI. 1, fig. 3. 


P. testa subulata, transversé sulcata, imperforata, subcrassa, po- 
lita; apice acuta; anfractibus nonis, planulatis; suturis minimis ; 
ultimo anfractu ad basim striato; columella levi; apertura sub- 
elliptica, sub-effusa. 

Shell subulate, transversely sulcate, imperforate, somewhat 
thick, polished ; apex acute; whorls nine, flat; sutures very 
small ; last whorl striated to the base ; columella smooth ; mouth 
sub-elliptical, somewhat effuse. 

Length 3. Breadth of an inch. 

Remarks.—This pretty little shell has five strie on each whorl, 
except the last, on which there are fifteen, those near the base be- 
ing much smaller than the others; but as I have only one speci- 
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men, I cannot tell whether this is a constant character or not. It 
resembles the P. sudcata, Lea, in its furrows, but differs from it 
in other respects. 


FAMILY PLICACEA. 
Genus Actxon.— Montfort. 
A. jevis. Pl. 1, fig. 4. 


A. testa subulata, polita, levi, tenui ; spira valdé elevata; an- 
fractibus , planulatis; suturis impressis; columella unipli- 
cata; apertura quadrilaterali. 

Shell subulate, smooth, polished, thin; spire very elevated ; 
whorls ——-, flat; sutures impressed ; columella with one fold ; 
mouth quadrilateral. 

Length . Breadth -05 of an inch. 

Remarks.—This interesting little species somewhat resembles 
A. elevatus, Lea, but differs from it in having but one fold on the 
columella, in the shape of the mouth, and in size. The fold 
on the columella is unusually large for so small a shell. It is the 
most subulate Acton that I have seen. 


A. magnoplicatus. Pl. 1, fig. 5. 


A. testa turrita, subcrassa, levi, polita; anfractibus , pla- 
nulatis; suturis impressis; columella uniplicata, plic&é magna, 
acuta; labro acuto; apertura ovata, sub-effusa. 

Shell turrited, somewhat thick, smooth, polished ; whorls ——, 
flat ; sutures impressed ; columella with one large sharp fold ; 
outer lip sharp; mouth ovate, somewhat effuse. 

Length . Breadth -07 of an inch. 

Remarks.—This little shell is remarkable for its large elevated 
fold, which is placed in the middle of the columella. The last 
whorl is angular below. The mouth is .05 of an inch in length. 
I have but a single whorl of a specimen of this species, but that 
presents characters so different from those of any species that I 
have seen, that I have no hesitation in pronouncing it to have 
been hitherto undescribed. This makes the eleventh Acton 
described from the tertiary at Claiborne. The striatus described 
by my father, has been changed by him to alveatus, the former 
name having been pre-occupied by Mr. Sowerby. 
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FAMILY SCALARIANA. 
Genus 
S. elegans. Pl. 1, fig. 6. 


S. testa turrita, imperforata, tenui, polita; spira acuta; anfrac- 
tibus senis, convexis, sessilibus; costis longitudinalibus quinde- 
cim; suturis profundis ; columella levi; apertura elliptica. 

Shell turrited, imperforate, thin, polished ; spire acute ; whorls 
six, convex, sessile ; with fifteen longitudinal ribs; sutures deep; 
columella smooth ; mouth elliptical. 

Length ‘1. Breadth ,';th of an inch. 

Remarks.—This is one of the most minute, and at the same 
time most elegant of the Scalari@ which I have seen. The last 
whorl is ribbed only to the middle. It differs from S. planulata, 
Lea, in having fifteen instead of twelve ribs on each whorl, in 
the mouth being elliptical, its size, &c. 


S. venusta. Pl. 1, fig. 7. 


S. testa subulata, imperforata, crassa; anfractibus , sessili- 
bus, convexis, costis tredecim; ultimo anfractu carinato, costato 
ad carinam ; suturis profundis; apertura sub-elliptica, parva. 

Shell subulate, imperforate, thick ; whorls , Sessile, con- 
vex, with thirteen ribs; last whorl carinate, ribbed to the carina; 
sutures deep ; mouth sub-elliptical, small. 

Length . Breadth -25 of an inch. 

Remarks.—In this species the ribs are quite thick, and there is 
a large varix on each whorl. In this character it resembles the 
S. quinquefasciata, Lea, but it differs from it in other respects. I 
have been able to obtain but two specimens of this shell, both of 
which have the spire very much fractured ; enough however re- 
mains to convince me of its differing from any species that I have 
seen. 

FAMILY TURBINACEA. 
Genus Turso.—Linnaus. 
T. parvus. Pl. 1, fig. 8. 

T.. testa conica, ventricosa, umbilicata, crassissima, levi, polita ; 
umbilico parvo ; anfractibus quaternis, planulatis ; suturis impres- 
sis; apertura rotunda. 
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Shell conical, ventricose, umbilicate, very thick, smooth, pol- 
ished ; umbilicus small; sutures impressed ; whorls four, ‘flat ; 
mouth round. 

Length ‘07. Breadth ‘05 of an inch. 

Remarks.—This little species has no remarkable characters, 
but I cannot identify it with any described species. It some- 
what resembles 'T’. naticoides, Lea, but its greater elevation and 
small mouth, besides its not being so large, readily distinguish it 
from that species. I regret that from my single specimen having 
the mouth broken, I cannot determine whether it has the outer 
lip reflexed. 

Genus 'Trocuvus.—Linneus. 


T. planulatus. Pl. 1, fig. 9. 


T. testa lenticulata, sub-crassa, levi, polita; anfractibus qua- 
ternis, convexis ; ultimo anfractu acuté carinato ; suturis parvis ; 
umbilico magno ; apertura elliptica. 

Shell lenticular, somewhat thick, smooth, polished ; whorls 
four, convex ; last whorl acutely carinated ; sutures small ; um- 
bilicus small ; mouth elliptical. 

Length ‘05. Breadth -1 of an inch. 

Remarks.—It is with considerable doubt that I have placed 
this shell in the genus Trochus, to which it seems, however, to 
belong, from the absence of crenulations on the umbilicus, which 
is not as large as in most Solari@ to which this shell would, at 
first sight, be referred. Its mouth, however, is perfectly ellipti- 
cal, which seems to indicate a connection with the Turbo, to 
which, indeed, it bears a considerable affinity. It is remarkable 
as being the first 'Trochus observed in the deposit at Claiborne. 


Genus Lamarck. 
T. carinata. Pl. 1, fig. 10. 

T. testa turrita, crassa, transversé striata et carinata ; anfracti- 
bus , valdé convexis, carinatis medio; suturis parvis ; aper- 
tura rotunda, sub-effusa. 

Shell turrited, thick, transversely striate and carinated ; whorls 

, very convex, carinated in the middle ; sutures small ; mouth 
round, somewhat effuse. 

Length . Breadth ‘2 of an inch. 
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Remarks.—There are three strie@ and a carina on each whorl, 
but as I have but a single specimen, I cannot determine whether 
this is a constant character. The stria are very small, and are 
arranged, one near each suture and one on the under side of the 
carina, near its vertex. ‘The whorls, from the magnitude of the 
carina, resemble a double cone, truncated at both ends. My spe- 
cimen is fractured at the apex, so that the length and number of 
whorls cannot be satisfactorily determined. 


T. monilifera. Pl. 1, fig. 11. 

T’.. testa turrita, tenui, transverse striata, striis muricatis vel mo- 
niliferis ; spira acuta; anfractibus , Sub-planulatis ; suturis 
impressis ; apertura sub-quadrilaterali. 

Shell turrited, thin, transversely striate, with muricate or moni- 
liferous striz ; spire acute; whorls , somewhat flat; sutures 
impressed ; mouth sub-quadrilateral. 

Length . Breadth -25 of an inch. 

Remarks.—This shell has four striz, three large and one small 
one, which is near the upper suture. The sutures are very small 
from the flatness of the whorls. It bears a slight resemblance to 
some specimens of 'T. lineata, Lea, but may easily be distin- 
guished from that species by the\striz being moniliferous, and 
the less convexity of the whorls, &c. 

T. gracilis. Pl. i, fig. 12. 

T. testa turrita, tenui, transverse striata, striis latis; spira at- 
tenuata, acuta; anfractibus , sub-concavis ; suturis impressis ; 
apertura sub-quadrilaterali. 

Shell turrited, thin, transversely striate, with broad striz ; spire 
attenuated, acute ; whorls , somewhat concave ; sutures im- 
pressed ; mouth sub-quadrilateral. 

Length . Breadth of an inch. 

Remarks.—In this shell there are two broad strix, or rather 
elevations, which make the whorls convex. They are placed, 
one in the middle and the other in the upper part of the whorl. 
The sutures are distinct. This species seems to be very fragile, 
for although I have seen a number of specimens, none of them 
are perfect, most of them having the apex, and all the base, frac- 
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Genus PLevrotoma.—Lamarck. 
P. cancellata. Pl. 1, fig. 13. 


P. testa sub-fusiformi, sub-crassa, cancellata, imperforata, striis 
longitudinalibus obliquis ; spira acuta ; sinu magno, prope suturum; 
anfractibus septenis, convexis; suturis impressis ; columella levi, 
polita; labro serrato, intus striato ; apertura longa ; canale brevi. 

Shell sub-fusiform, somewhat thick, cancellate, longitudinal 
strie oblique, imperforate ; spire acute ; sinus large, near to the 
suture; whorls seven, convex; sutures impressed; columella 
smooth, polished ; outer lip serrate, within striate ; mouth long ; 
canal short. 

Length 3. Breadth +15 of an inch. 

Remarks.—This pretty little shell is one of the most fusiform 
Pleurotome that I have seen. 'The mouth is half as long as the 
shell. The transverse stria are much more elevated than the 
Jongitudinal ones, which on the last whorl become almost obso- 
lete. ‘The channel is shorter than in most Pleurotome, but is 
still very evident. The first and second whorls are smooth, the 
third has only longitudinal striz, and the rest are cancellate. 


Genus TursineLLa.— Lamarck. 
T. fusoides. Pl. 1, fig. 14. 


T.. testa fusiformi, crassa, imperforata, transverse ac longitudi- 
naliter striata, longitudinaliter costata, costis maximis ; spira acuta ; 
anfractibus septenis, convexis ; suturis parvis, irregularibus ; colu- 
mella polita, quadriplicata; labro intus striato ; apertura sub-ellip- 
tica, canaliculata. 

Shell fusiform, thick, imperforate, transversely and longitudi- 
nally striate, longitudinally costate, with very large cost ; 
whorls seven, convex ; spire acute ; sutures small, irregular ; col- 
umella polished, with four folds; outer lip striate within; mouth 
sub-elliptic, channelled. 

Length ‘55. Breadth -35 of an inch. 

Remarks.—In this shell there are eight striz on the inside of 
the outer lip, but as I have but one specimen, I cannot determine 
whether this is a constant character. ‘They appear to be made in 
rows opposite every rib. The mouth is a little over half as long 
as the shell, being ‘30 in length. The general form of this shell 
is more that of a Fusus, than of a Turbinella. 
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Genus 
C. pulcherrima. Pl. 1, fig. 15. 


C. testa sub-fusiformi, cancellata, striis longitudinalibus equali- 
bus transversis, lineis crebrissimis parvis, transversis, sub-crassa, 
umbilicata; spira obtusa, mammillata; anfractibus senis, con- 
vexis, superneé angulatis ; suturis impressis ; umbilico parvo; col- 
umella duabis plicis; apertura sub-elliptica ; canale brevissimo ; 
labro crassissimo. 

Shell sub-fusiform, cancellate, with the longitudinal stricze 
equal to the transverse ones, with small transverse lines very near 
each other, somewhat thick, umbilicate ; spire obtuse, mammil- 
late; whorls six, convex, angular above ; sutures impressed ; um- 
bilicus small; columella with two folds; mouth sub-elliptical ; 
canal very short ; outer lip very thick. 

Length -4. Breadth of an inch. 

Remarks.—This elegant little species is remarkable for the 
raised points at the intersections of the longitudinal and trans- 
verse strie, which render it muricated, and give it a beautiful ap- 
pearance. It resembles considerably C. muiltiplicata, Lea, but 
may easily be distinguished from that species, by its being cancel- 
late and muricate, but I cannot determine whether the shape of 
the mouth differs, as the outer lip of my only specimen is very 
much fractured. The mouth is just half as long as the shell. 


Genus Trrrox.—Lamarck. 
T. pyramidatum. PI. 1, fig. 16. 


T. testa turrita, crassa, polita, transversé striata; spira acuta ; 
anfractibus nonis, convexis ; suturis impressis; columella levi ; 
apertura sub-elliptica, sub-effusa. 

Shell turrited, thick, polished, transversely striate ; spire acute ; 
whorls nine, convex; sutures impressed; columella smooth ; 
mouth sub-elliptical, somewhat effuse. 

Length . Breadth ‘3 of an inch. 

Remarks.—lIt is with some hesitation that I have placed this 
shell in the genus Triton, to which, however, it appears to be- 
long, from its irregular varices, of which some of the whorls have 
but one, and some two. It appears to have had a rostrum at the 
base of the mouth, but as I have only a single specimen, which 
has it broken, I cannot determine its size. It is remarkable as 
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being the first Triton observed in the Claiborne deposit. The 
mouth is ‘2 of an inch in length. 


FAMILY PURPURIFERA. 
Genus Buccinum.—Linneus. 
B. parvum. PI. 1, fig. 17. 


B. testa sub-turrita, levi, polita, sub-crassa ; spira acuta ; anfrac- 
tibus , planulatis ; suturis impressis ; basi striata; labro in- 
tus striato ; apertura sub-quadrilaterali, canaliculata. 

Shell sub-turrited, smooth, polished, somewhat thick; spire 
acute ; whorls , flat ; sutures impressed ; base striated ; outer 
lip striate within ; mouth sub-quadrilateral, channelled. 

Length ——. Breadth -07 of an inch. 

Remarks.—In this shell the outer lip has five stria, but, as I 
have only one specimen, I cannot determine whether this is a 
constant character. The columella appears plicate, from the con- 
tinuation of the strie of the base. There is nothing very re- 
markable about this little species, although it is sufficiently mark- 
ed to characterize it as new. 


Genus Treresra.—Lamarck. 
T. constricta. PI. 1, fig. 18. 


testa subulata, attenuata, crassa, transverse striata, striis tri- 
bus, longitudinaliter lineata; spira acuta, valde elevata; anfracti- 
bus , planulatis ; suturis impressis ; columella levi ; apertura 
sub-quadrilaterali ; canale parvo, refiexo. 

Shell subulate, attenuate, thick, transversely striate, with three 
strie, longitudivally lined; spire very elevated, acute; whorls 

, flat; sutures impressed ; columella smooth; mouth sub- 
quadrilateral ; channel small, reflexed. 

Length . Breadth -1 of an inch. 

Remarks.—But two specimens of this shell, and both with the 
spire very much fractured, have come under my observation, yet 
their shape is such as to leave no doubt in my mind that the spire 
is acute and very attenuate, in which it resembles most Terebre. 
It approaches 'T’. venusta, Lea, but differs from it in its transverse 
striz, its want of longitudinal ribs, and in the channel being more 
reflexed. 
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T. multiplicata. PA. 1, fig. 19. 


T. testa sub-turrita, elongata, crassa, transverse striata, longitu- 
dinaliter costata, costis maximis ; anfractibus , valde convexis; 
suturis impressis ; basi striata ; columella quatuordecim plicis min- 
imis; apertura ovata; canaliculo sub-recurvo. 

Shell sub-turrited, elongated, thick, transversely striate, longi- 
tudinally costate, with very large coste ; whorls , Very con- 
vex; sutures impressed ; base striate ; columella with fourteen 
very small folds; mouth ovate ; channel small, somewhat recur- 
ved. 

Length . Breadth -25 of an inch. 

Remarks.—This species much resembles the T. gracilis, Lea, 
but may be easily distinguished from that shell by the folds on 
the columella, its larger size, and its more strongly defined ribs. 
The mouth is ‘25 of an inch long. Its apex seems to be very 
fragile, for, although I have several specimens, that figured is the 
most perfect. 


FAMILY COLUMELLARIA. 
Genus Mirra.—LZamarck. 
M. gracilis. Pl. 1, fig. 20. 


M. testa sub-turrita, tenni, longitudinaliter et indistincté striata, 
linea transversa prope suturas ; spira acuta, valde elevata ; suturis 
impressis ; anfractibus , planulatis; basi striata; columella 
triplicata; apertura sub-elliptica. 

Shell sub-turrited, thin, longitudinally and indistinctly striate, 
with a transverse line near the sutures; spire acute, very much 
elevated ; sutures impressed ; whorls , flat; base striated ; 
columella with three folds ; mouth sub-elliptical. 

Length . Breadth -1 of an inch. 

Remarks.—This little species has the outer lip sharp and with- 
out stri. It resembles M. lineata, Lea, in having the longitu- 
dinal striz and transverse line, but differs from that species in 
other respects. As T have met with but one specimen of this 
shell, and that with the spire fractured, I am not able to give its 
length and number of whorls. From the appearance of what I 
have, I should judge the spire to be very elevated. 
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M. eburnea. PI. 1, fig. 21. 


M. testa sub-turrita, levi, sub-crassa, polita; spira sub-elevata, 
acuta; suturis impressis ; anfractibus octonis, sub-planulatis ; basi 
striata ; columella triplicata ; apertura sub-ovata. 

Shell sub-turrited, somewhat thick, smooth, polished; spire 
acute, elevated ; sutures impressed ; whorls , nearly flat; base 
striated ; columella with three folds; mouth sub-ovate. 

Length 6. Breadth -25 of an inch. 

Remarks.—In this species the mouth is nearly one third as 
long as the shell. Itmuch resembles the M. minima, Lea, but is 
easily distinguished from that species by its superior size, the 
three folds on the columella, and the number of striz at the base, 
for this species has about twenty very fine ones, while the mini- 
ma has only four or five large ones. Of the three folds on the 
columella the lowest one is very small. 


M. elegans. PI. 1, fig. 22. 


M. testa sub-turrita, elongata, sub-crassa, transverse striata, lon- 
gitudinaliter costata; spira acuta; anfractibus septenis, convex- 
is; suturis impressis ; columella octoplicata, plicis minimis; aper- 
tura sub-ovata, angusta. 

Shell sub-turrited, elongated, somewhat thick, transversely 
striate, longitudinally costate ; spire acute ; whorls seven, convex ; 
sutures impressed ; columella with eight very small folds ; mouth 
sub-ovate, narrow. 

Length ‘5. Breadth ‘2 of an inch. 

Remarks.—This elegant Mitra has more folds on the columella 
than any other species [ have met with. The M. fenestrata and 
M. crenulata, with a few others mentioned in Lamarck, having 
been separated under the name of Conalix, to which genus, how- 
ever, this shell cannot be referred, on account of the length of 
the spire. The longitudinal cost become almost obsolete on the 
last whorl. The mouth is nearly half as long as the shell, being 
‘2in length. The last whorl is striated to the base. This shell 
may be regarded as the link between the genera Mitra and 'Tere- 
bra, as it much resembles the T. gracilis, Lea, and T. multiplicata 
above described ; however, its channel is not either marked or re- 
curved enough for a T'erebra. 
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Genus Votutra.—Linneus. 


V. dubia. Pl. 1, fig. 23. 

V. testa fusiformi, crassa, longitudinaliter sulcata, striis trans- 
versis minimis; spira valdé elevata, mammillata; anfractibus sep- 
tenis, planulatis; suturis minimis; columella quadriplicata ; pli- 
cis inferioribus zqualibus superioribus ; apertura angusta. 

Shell fusiform, thick, with very small transverse lines, longi- 
tudinally sulcate ; spire very elevated, mammillate ; whorls seven, 
flat; sutures very small; columella with four folds, the lower 
ones equal to the upper ones; mouth narrow. 

Length Breadth of an inch. 

Remarks.—The sulcations become more strongly marked upon 
the last whorl. It is with some doubt, that I place this singular 
shell among the Volute, to which genus, however, it seems to 
belong, from its mammillated apex ; its general form, however, is 
that of a Mitra, while the folds on the columella are between the 
two, being all equal.* ‘The mouth is only half as long as the shell, 
instead of extending nearly from the apex to the base, as in most 
Volute. Mr. Conrad has described two species of Mitra from 
Claiborne, the M. pactilis and M. bolaris, which, as they have 
mammillated spires, seem to me rather to belong to the Volute. 


FAMILY CONVOLUTA. 
Genus Conus.—Linneus. 
C. parvus. Pl. 1, fig. 24. 

C. testa conica, levi, polita, crassa; anfractibus , planula- 
tis, superné et transverse striatis, longitudinaliter et obliqué plica- 
tis infra angulatum ; suturis parvis ; basi striata; apertura angus- 
tissima. 

Shell conical, smooth, polished, thick ; whorls , fiat, trans- 
versely striate above, longitudinally and obliquely folded below 
the angle ; sutures small; base striated ; mouth very narrow. 

Length . Breadth -12 of an inch. 

Remarks.—This little shell has nothing remarkable about it, 
except its folds near the shoulder, which, together with its small 
size, distinguish it from the C. sauridens of Conrad. 


* The distinction between Mitra and Voluta is thus drawn by Lamarck, Ani- 
maux sans Vert. Vol. vir, part 1, p. 328. “ C’est avec les Mitres que les Volutes ont 
le plus de rapports; mais elles en sont éminemment distinguées : 1, par les plis de 
leur columelle dont les inferieurs sont les plus gros et les plus obliques; 2, par l'ex- 
tremite de leur spire qui est obtuse ou en mammélon.” 
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Art. X.—A Description of several New Electro-Magnetic and 
Magneto-Electric Instruments and Experiments ; by Joseru 
Hate Assot, Mem. Am. Acad. Arts and Sciences, &c. 


Tue following articles of apparatus, some of which have been 
invented more than a year, have not hitherto been described in 
any scientific journal. They seem to me to possess important 
advantages over all instruments of a similar kind now in use; 
and, so far as is known to me, some of the results obtained with 
with them are new. They are all manufactured by Mr. Daniel 
Davis, Jr., a very ingenious maker of magnetical instruments of 


this city. 
Fm. i. 


Double Helix and Electrotome.—This instrument is repre- 
sented by figure 1. The double helix, a, a, is nine inches long 
and two and a half inches in diameter. It forms a hollow cyliu- 
der, capable of containing a round rod about three fourths of an 
inch in diameter, and is confined to a base-board by three brass 
bands. The inner helix is composed of five strands of large, 
insulated copper wire, the aggregate length of which is about 
one hundred feet. The similar ends of these strands at one ex- 
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tremity of the helix, pass down through the base-board, under- 
neath which they are soldered to the cup ec. The similar ends 
at the other extremity of the helix, likewise pass down through 
the base-board, underneath which they are connected with the 
middle brass band e, which is surmounted with a brass cup con- 
taining mercury. Into this cup descends a copper wire s, con- 
nected above with the wire w, w, which by means of clock-work 
set in motion by a concealed spring, wound up at the milled head 
d, is made to vibrate rapidly, and to dip alternately into glass 
cups for containing mercury. The glass cups are open at bot- 
tom, so as to allow the mercury to be in contact with the brass 
supports, into which they are cemented, and which are fastened 
to the outer brass bands b and b’. These brass bands are con- 
nected underneath the base-board with a cup ec’, not seen in the 
figure and corresponding toc. Both the cups c and ec’, are fur- 
nished with binding screws to confine the wires by which the 
inner helix is connected with the battery. 

Exterior to the helix just described, enclosing it and insulated 
from it, is another composed of about two thousand feet of small 
insulated wire, the two extremities of which are soldered to the 
cups m and m’, likewise furnished with binding screws. H and 
H’ are handles for shocks, connected with the cups m and m’. If 
we now suppose the copper pole of a voltaic battery to be con- 
nected with the cup e, and the zine pole with the corresponding 
cup ec’, the battery current will circulate unbroken through the 
several strands of wire composing the inner helix, to one of the 
outer bands; thence by the vibrating wire to the middle band, 
and thence to the cup ¢’, whenever either end of the vibrating 
wire dips into the mercury of the glass cups. As the vibrating 
wire approaches to a horizontal position, previously to the other 
end’s dipping into the mercury of the other glass cup, the battery 
current is broken, and a bright spark is seen in the cup, in which 
the rupture of the current has just taken place. If the handles 
be grasped with moistened hands, severe shocks will be felt. 
Introduce into the helix a brass tube, and the spark becomes 
quite small, and the shock feeble. Next introduce a bundle of 
soft iron wires into the brass tube, and the spark and shock are 
not sensibly increased. If the tube be now withdrawn from 
the helix without withdrawing the iron wires, the spark will be- 


come exceedingly brilliant, and the shocks so severe that they 
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cannot be endured a moment even by the firmest nerves. The 
intensity of the shock may be varied at pleasure by varying the 
number of the iron wires in the helix, the addition of a single 
wire producing a very manifest effect. If the brass tube be lon- 
gitudinally divided on one side, it no longer diminishes the shock 
or spark. 

The neutralizing influence of the outer helix, when its ex- 
tremities are connected by means of a copper wire, admits of 
very satisfactory explanation on the principles discovered by Prof. 
Henry, and fully explained by him in his highly valuable paper 
published in the No. of this Journal for April last. On breaking 
the battery circuit, a secondary current being induced in each 
helix, and flowing in the same direction with the voltaic current, 
the secondary current in the outer helix tends to produce a ter- 
tiary current in the inner one flowing against the secondary, and, 
as shown by the diminution of the spark and shock, counteract- 
ing in a great measure its effect. Secondary currents, as was 
shown by Prof. Henry in a similar case, are likewise induced in 
the undivided brass tube, and produce a similar counteracting 
effect. The closed circuits must also act as a feeble prolongation 
of the battery current, and thus prevent that sudden neutraliza- 
tion of the magnetism of the enclosed iron bar or wires, which 
is essential to the bright spark and strong shock. 

The superiority of a bundle of wires over a bar of iron, was 
discovered nearly at the same time by Dr. Page in this country, 
and by Mr. Bachhoffner in England. Dr. Page ascribes it to the 
mutual neutralizing action of similar poles, and the consequent 
greater suddenness of the change, which, at the moment the bat- 
tery current is broken, takes place in the iron wires. To this 
cause must be added the absence of the closed circuits which are 
induced in the iron bar. I have not been able to perceive much 
advantage in insulating the iron wires contained in the helix, as 
was done by Mr. Bachhoffner. The effect of an iron bar in in- 
creasing the shock and spark, is very much enhanced by sawing 
it longitudinally on one side to the axis, by which the closed 
circuits, otherwise induced in it, are in a great degree prevented. 

An iron tube one eighth of an inch in thickness, produces a 
greater effect than a solid iron bar of the same diameter, though 
less than when the helix is equally filled with iron wires. The 
effect of an iron bar or of a bundle of iron wires, is not dimin- 


Instruments and Experiments. 107 


ished by inserting them in a tube of glass or other non-conduct- 
ing substance, before introducing them into the helix. 

When a bar of iron is contained in the helix, and a small key 
or some nails are applied to one end of it, notwithstanding its 
magnetic attraction is intermitted every time the voltaic circuit 
is broken, yet, it being almost instantaneously renewed, they do 
not cease to be sustained. ‘This experiment succeeds best when 
the iron bar is enclosed in a brass tube previously to being intro- 
duced into the helix, the closed circuits of the tube tending to 
prolong its magnetism. 

The double helix and electrotome, in consequence of being 
provided with a mechanical contrivance for breaking the battery 
circuit, may be used witha very small battery, although its effects 
are of course most striking, when used with a powerful one. If 
a voltaic pair, consisting of a silver dollar and a piece of rolled 
zinc of the same size be used, and the helix be filled with soft 
iron wires, the shock is quite severe. 

Water may be decomposed by connecting the outer helix with 
an instrument for that purpose having very small platinum wires 
guarded with glass, as originally used by Wollaston. ‘The ex- 
tremities of the platinum wires, while the decomposition is going 
on, appear in a dark room, one constantly and brightly, and the 
other intermittingly and feebly luminous. If the apparatus for 
decomposition is removed out of the noise of the double helix 
and electrotome, rapid discharges are heard in the water, produ- 
cing sharp ticking sounds, audible at the distance of eighty or 
ahundred feet, and synchronous with the ruptures of the vol- 
taic circuit. Decomposition is effected both by the initial and 
terminal secondary currents, that is to say, by the currents indu- 
ced both on completing and on breaking the battery cireuit ; but 
the ticking noise and sparks accompanying the rapid discharges 
in the water, are produced only by the terminal secondary cur- 
rent. Hydrogen may be kindled and brilliant scintillations pro- 
duced by the double helix and electrotome. A Leyden jar, the 
knob of which is connected with the inside coating by a contin- 
uous wire, may be feebly charged, and slight shocks be rapidly 
received from it, by bringing the knob in contact with one of the 
cups of the outer helix, and grasping with the two hands respec- 
tively the outer coating of the jar and a handle connected with 
the other cup. The instrument is likewise very convenient for 
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showing the spark of a magneto-electric machine, that is fur- 
nished with the contrivance, called by Dr. Page a unitrep, for 
causing the current induced by the magnet to flow in a constant 
direction. By making the proper connections, the magneto-elec- 
tric current may be made to circulate through the inner helix in 
the same way as the voltaic current, producing sparks in the glass 
cups, and, if the handles connected with the outer helix be grasp- 
ed, slight shocks. In addition to the experiments I have enume- 
rated, the double helix and electrotome may be used for most of 
the purposes of a common simple helix. 

Separable Helices and Revolving Armature.—This instru- 
ment, represented by figure 2, is similar in many respects to the 
preceding, and will require but little description. The two heli- 
ces are composed of wires of about the same length and size, as 
those of the double helix and electrotome, but entirely discon- 
nected with each other, so that the outer may be removed from 
the inner one. The latter is firmly secured in a vertical position 
to a base-board, underneath which one set of similar ends of its 
wires is soldered to the cup A, and the other set to the cup B. 
R R isa steel rasp, confined in close contact with the cup B. 
P P is a modification of Page’s revolving armature, described in 
Vol. xxxv, p. 262, of this Journal. The extremities of the wire 
wound round the two branches of the electro-magnet, are respec- 
tively connected underneath the base-board with the cups Band C. 
The voltaic current may be transmitted in sequence through this 
instrument and the inner helix, by connecting the cups, A and ©, 
with a battery. It is here used to break the battery current, 
which it does twice during each revolution of the armature. 
The battery current may be broken, without including the revol- 
ving armature in the voltaic circuit, by connecting one of the 
battery wires with the cup A, and drawing the end of the other 
over the steel rasp, in which case brilliant scintillations will be 
produced. SS and § are cups fastened to brass caps, longitudin- 
ally divided, which enclose the ends of the outer helix, and to 
which the ends of the wire composing it are soldered. In the 
figure there is seen, projecting from the upper end of the inner 
helix, a brass tube filled with iron wires, which may be with- 
drawn. ‘This instrument is peculiarly suited to the lecture-room 
on account of its simplicity, and the facility with which the 
powers and uses of its several parts may be separately exhibited. 
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Very many of the experiments before described, may be perform- 
ed with it. Both this instrument and the double helix and elec- 
trotome, readily furnishing a rapid succession of shocks of every 
degree of intensity, are highly convenient for the medical appli- 
cation of electricity. 


Fig. 2. 


In September last, J. Smyth Rogers, M. D., of New York, then 
on a visit to this city, observed a difference in the intensity of the 
shocks received by the two arms when connected with the cups, 
Sand S, of the separable helices and revolving armature. On 
his mentioning the circumstance to me, we undertook to verify 
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the fact by more extended experiments. For this purpose we 
administered a succession of shocks of moderate intensity to six 
or eight individuals, several of whom were entirely unacquainted 
with the theory of the instrument. All of them perceived the 
same difference, as well when their backs were turned towards 
the instrument, as when it could be seen by them. Whenever 
the direction of the battery current was changed, or the outer 
helix was reversed, thus changing the direction of the induced 
currents, a corresponding change took place as to the arm most 
affected by the shocks; as was manifested not only by the sen- 
sations of the individual himself, but by a difference in the vio- 
lence of the contractions produced in the two arms, visible to 
others. There is a similar difference in the intensity of the 
shocks received from the double helix and electrotome, and also, 
though less striking, in those received from a magneto-electric 
machine, in which the primary current is made to flow in a con- 
stant direction. On repeating the experiment with Prof. Henry, 
during a recent visit made by him to this city, he perceived the 
same difference of intensity of which I have spoken. I have 
ascertained by means of a galvanometer, that it is the arm con- 
nected with the negative cup, which is most convulsed, and ex- 
periences the strongest sensations. In determining the positive 
or negative character of the cups, regard was had only to the 
terminal secondary current, it being found that the initial secon- 
dary current, whether induced by means of a voltaic battery or 
a permanent steel magnet, produces comparatively feeble physio- 
logical effects, and consequently need not, in this case, be taken 
into account. Since the preceding facts were observed, I have 
met with an account in the Quarterly Journal of Science for the 
year 1830, of similar results obtained by Prof. Marianini, of Ven- 
ice, with a voltaic battery of a considerabie number of pairs of 
plates. He regards the difference in the intensity of the shocks 
as a purely physiological phenomenon, the greatest effect, both as 
it respects sensation and muscular contractions, being produced 
by the electric current, when it proceeds in the direction of the 
ramification of the nerves. 

Instrument for exhibiting the simultaneous rotation of a mag- 
net and conducting wire.—It was discovered by Faraday, that in 
the well known experiment of a conducting wire revolving round 
a magnet, the circumstance of the wire and magnet being joined 
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together, does not affect the result. To show this fact, he used 
a magnet loaded at its lower extremity with platinum, and float- 
ing in a Vertical position in a vessel full of mercury. The instru- 
ment represented by figure 3, illus- 
trates the same fact without the in- 
convenience of using a large quan- 
tity of mercury, and, in conse- 
quence of the diminished resist- 
ance to be overcome, exhibits a 
much more rapid rotation than can 
be obtained by means of Faraday’s 
apparatus. A magnet, pointed at 
both ends, is supported on an agate 
cup A, while its upper end is kept 
in place byslightly entering a small 
cavity in the lower extremity E of 
asmall brass rod passing up through 
the arched top of the sustaining 
brass frame-work, and surmounted 
with a cup for making connection 
with a voltaic battery. From one 
side of the same rod, a copper wire 
passes down into a small cistern 
for containing mercury, resting on 
the shoulder of the magnet near 
its upper end. ‘Two copper wires 
projecting into this cistern, descend 
into another of ivory, supported on 
astage, and surrounding the mid- 
dle of the magnet, but not touch- 
ing it. One end of a large bent 
copper wire projects into the inte- 
rior of the ivory cistern, and the 
other supports a cup for making 
communication with a battery. On putting a proper quantity 
of mercury into the cistern, and transmitting a voltaic current 
through the wires, the whole movable part of the apparatus will 


rotate with considerable velocity. 
Boston, November 7, 1840. 
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Arr. XI.—Development of some interesting Properties of Num- 
bers ; by Georce R. Perxiys. 


Ir we multiply a unit by any number N, and divide the result 
by anumber P, then multiply the remainder by N, and again 
divide by P; and thus continue to multiply the remainder by 
N, and to divide by P: we shall obtain a succession of quotients 
and remainders which we will represent by 9%.) ++ 

From the above law of operation, we readily deduce the fol- 
lowing equations : 

. v 

N=Pq,+r From the first of these equations we 
: ' can find r,, which substituted in the se- 

cond will make known r,, which in turn 
a qs 3 ) substituted in the third will give r, ; and 

Nr. | =Py, an, thus we may continue until we have ob- 

tained the following equations: 


+Nq, +43] (2) 


Since r, in the general equation of (2), is less than P, it fol- 
lows that if we divide that equation by P, the remainder on the 
left hand side of the equation will be r, ; and consequently we 
must have the same remainder on the right. Now, since the 
term within the brackets is multiplied by P, it can leave no re- 
mainder when divided by P: hence we conclude, 

That N* divided by P will give r, for remainder. 

If in the general equation (2), we substitute M for the expres- 
sion within the brackets, we shall obtain 7,=N* —PM (3), this 
being true for all values of x, we shall also have r,,=N*' — PM’ 
(4). Multiplying (3) and (4) together, we get r, Xr,,=N*t+*/—P 
[MN*'+M’N*—PMM’] (5). Hence we conclude, 

That r, Xr,: divided by P, will give r,..., for remainder. 

From the general equation of (1) we discover, 

That (N—R)q. divided by N, will give the same remainder as 
r, divided by N, where R is the remainder of P divided by N. 

It is evident that the process will terminate whenever we ob- 
tain r,=0; but when this is not the case, the quotients and re- 


r,=N-—Pq, 
r,=N?— PING, 
r,=N*?— 
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mainders must recur in periods whose number of terms cannot 
exceed P-1; for there can be but P—1 different remainders ; 
so that if we extend the process beyond P—1 terms, we shall be 
sure to fall upon a remainder like one that has already occurred, 
and then the quotients and remainders will begin to repeat. 

Thus far our conclusions have been general, that is, they are 
correct for all values of Nand P. We will now deduce some 
properties which hold for particular values of N and P. 

When P is a prime, and N is not divisible by P, we know by 
the celebrated theorem of Fermat, that N®-' divided by P will 
leave 1 for remainder, that is7p_,=1. Hence we conclude, that 
(7), alsog,=q.4p_, (8). 

It also follows, that when the number of terms in the periods 
of quotients and remainders is less than P —1, it must be a sub- 
multiple of P—1. 

Suppose we should find Tp_ p=P-1L then the remainder 


n 
will be found by dividing NP—N by P, or simply by 


dividing —N by P; we have already indicated the remainder of 
N divided by P, by r, ; therefore the remainder of — N by P will 
be —r,, or more correctly P—r,. Hence 'p_1 =P—r, or 


+1 


7 
r, =P; after the same manner we prove 7 + 
1 P 1 
n 


From the general equation of (1) we get Pg, =Nr._, —1r., (10). 


Changing to ___+w we have P =Nr 
anging into +r Ip_ 


n 
(11). 'Taking the sum of (10) and (11) and reducing 
+2, 


by means of (9), we N-1, (12). There- 
+2 


fore, whenever the remainder p_ 1=P —1, the number of terms 


7 


n 
> 
in the periods of quotients and remainders will be =— and 
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n 
r + 

r.=P (9). 
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these quotients and remainders will satisfy the conditions of equa- 
tions (9) and (12). 
We know by the Theory of Numbers, that the remainder of 
P-1 
N 2 divided by P is either 1 or P—1. Hence, it follows that 
when the remainder is P —1, the number of terms in the periods 
will be P—1 or a submultiple of P—1. And when the remain- 


-] 
or else 


der is 1, the number of terms in the periods must be 


a submultiple of 


if Nisa Rll number of the form 2%, 3”, 7°, &c. when z, 
8, 7, &c. are prime factors, and a, 0, c, &c. are whole numbers, 
and P is also a composite number, whose prime factors do not 
differ from those which compose N, then the process will termin- 
ate ; for x can be so taken as to make Nz? divisible by P without 
a remainder. 

If P, besides containing the prime factors common to N, con- 
tains other prime factors, the process will not terminate, but must 
give periods of quotients and remainders; but in this case, other 
terms will occur before the periods commence. 

If N and P are both primes, the one of the form 4n+1, and 
the other of the form 4n+3, we know by the law of reciprocity 
of primes, that if the remainder 'p_4 is P—1, then also will the 


5) 


remainder "p_4 be P—1, when N and P exchange places; so 


2 
that the number of terms in the periods in the first case, will be 
P—1; and in the second case, N — 1. 
We will now illustrate these singular properties by numerical 
results. If N=20 and P=37, we shall have as follows : 


0,10,16, 4, 6, 9,14, 11,17, 16,15, 2,14, 1, 1,12, 8,12 
Quotients 9, 3,15, 13, 10, 2) 3) 5, 18,18, 7,11, 7 


¢ 20, 30, &, 12, 18, 27, 22, 33, 31, 28, 5,26, 2, 3, 23, 16, 24, 36 
Remainders} 17’ 99’ 95" 197 15, 4, 6, 9, 32,11, 35,34, 14,91, 13, 1 


We have arranged the quotients in two horizontal lines, so that 
the q, is directly over the qp_ quotient; in this arrange- 
2 
ment, we more readily see that they satisfy the condition (12); 
the remainders we have arranged in a similar manner. 
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If N=16, and P=13, the quotients will be 1, 3, 11; the re- 
mainders will be 3, 9, 1. 

If N=70=2.5.7, and P=32=25, the quotients will be 2, 3, 
8, 52, 16; the remainders will be 6, 4, 24, 16,0. In this case the 
process terminates. 


If N=13, and P=11, the quotients will be ; 


Now exchanging the values of N and P, that is, taking N=11, 
and P=13, we get the quotients ; 0, 9,3,43,5 the remain- 
10, 1, 7, 6, 8, 5 
ders $1445, 3,7, 12 
2 2,9, 8, 10,6, 1 
If N=509, and P=19, we find Tp _ y= 18=P -1, therefore 


2 
the number of terms in the periods will be P—1. And since N 
and P are both primes, the one of the form 4n+1, and the other 
of the form 4n+3, it follows that if N=19, and P=509, the 
number of terms in the periods will be P—1=508. 
When N =10, our process resolves itself into the usual rule for 


converting the vulgar fraction . into its equivalent decimal. 


If P=7, N being supposed 10, we find the quotients to be 
§ 1, 4,2 
28, 5, 7? 
peated in endless succession. Now it is obvious that the same 
succession of figures must represent in decimals the value of any 
vulgar fraction whose denominator is 7 and numerator less than 
7; it is also evident that the period will commence with that quo- 
tient which follows the remainder which is equal to the numerator 
of the fraction ; thus 3=0.285714 ; 3=0.428571 ; 4=0.571428; 


§=0.714285; ¢$=0.857142. 
0, 5, 8 
If P=17, the quotients will be 941. 


the remainders are 3; Hence }=0.142857 re- 


s; 2, 3, 5,2 and the 


= 7, 6, 4, 7’ 


=0.0588235294117647 ; =0.1176470588235294 ; 
=0.1764705882352941 ; =0.2352941176470588 ; 

thus we could with the same period of figures represent in deci- 


mals, the fractions 7%, &¢. 


11, 10, 8, 3,7 
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The following fractions, 3's) a) and 
when expressed in decimals, will give similar results. 


If P=101 the quotients will be the remainders ; 


If P=103 we find Tp_,=P-1 .". the number of terms in 


6 
the periods is op t=34; which will satisfy equations (9) and (12). 
P-1 


If P=107 we find rp_ 1=! .". the number of terms is 5 
not subject to the conditions of (9) and (12. 


If P=109 we find Tp_,=P- 1 .*. the number of terms is 


P —1 subject to the conditions of (9) and (12). 
If P=137 we find Tp_,=P-—1.°. the number of terms is 


34 
rat=8 which are subject to the conditions of (9) and (12). 


If P=139 we find Tp_1=P- 1 .*. the number of terms is 


6 
—— subject to the conditions of (9) and (12). 


If P=719 we find rp _ the number of terms is 


2 
not subject to the conditions of (9) and (12). 

If P have the following values, 113, 131, 503, and 863, we 

shall find rp _ ,=P-—1, so that in each case the number of terms 
is P—1, subject to the conditions of (9) and (12). 

If P=1019 we proceed in the ordinary way until we obtain 
the remainders r,=10; r,=100; r,=1000; r,=829; r,= 
138; r,=361. We then multiply r, into itself and divide the 
product by 1019, and find for remainder r,,=908; multiplying 
r,, into itself and dividing by 1019 we find r, ,=93; after the 
same manner we find r,,=497; r,,=411; r,,,=786; r,,, 
=282; 7,,,=755; r,,,=923; r,,,=805; 


2 


| 
| 
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1018=P-—1. Therefore, if we convert into a decimal frac- 
tion, the number of decimal places before repeating will be 1018. 

Operating, as in the last example, it would not be difficult to 
find the g, quotient, as well as the r, remainder, be z however 


great, for any prime value of P. 
Utica, October 21, 1840. 


Arr. XII.—Remarks on the Geological Features of the Island of 
Owyhee or Hawaii,* the largest of the group called the Sand- 
wich Islands, with an account of the condition of the Volcano 
of Kirauea, situated in the Southern part of the Island near 
the foot of Mouna Roa. Drawn up from statements made by 
Captain Chase, of the ship Charles Carroll, and Captain Par- 
ker, of the ship Ocean, who visited it in 1838; by Epwarp G. 
Kettey, of Nantucket. (See frontispiece. ) 


Tue Island of Owyhee, like many of the islands in the Pacific 
Ocean, is of volcanic origin. Vast streams of lava have flowed 
over its whole surface, and on every side of its lofty mountains, 
whose summits are covered with perpetual snow. Some of these 
streams have rolled on for thirty and forty miles over a great ex- 
tent of country, and plunged from the precipitous cliffs which 
skirt the island into the billows of the ocean. A single current 
which flowed from one of the large craters on the top of Mouna 
Huararai, in the year 1800, filled up an extensive bay, twenty 
miles in length, and formed the present coast. 

The recent formations of lava present a vitreous and dazzling 
surface, without a shrub or spot of grass, while those of ancient 
date have undergone decomposition, until a soil has been formed 
which is capable of bearing the most useful and beautiful veget- 
able productions. Where once the fiery torrent rolled, stretches 
the verdant forest, and the rude islander sows his seed and plants 
his roots in soil that once glowed like the burning coal. 

The natural senery of the Island of Owhyhee, is sublime and 
interesting ; having for ages, been subject to frequent and power- 
ful voleanic eruptions, and rent by the most violent earthquakes. 
In many places currents of lava have flowed over abrupt pre- 


* For notices on this subject, see this Journal, Vols. xt, p. 1; xx, p. 228. 
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cipices, and formed beautiful stalactites, massive columns and 
striking resemblances to the mountain cascade, whilst in others 
the whole stream has been torn from its original position by some 
mighty convulsion, leaving huge blocks of lava standing erect or 
leaning against others for miles, which present a dreary and des- 
olate appearance. In the early part of 1823, an entire mountain, 
which attained an elevation of six hundred feet, was thrown into 
the sea during the shock of an earthquake, and its fragments mix- 
ed with the ruins of houses and forest trees were scattered along 
the coast for half a mile, presenting a scene of frightful desolation. 

One impressive feature of this island, is its majestic mountains, 
some of which rise fifteen or twenty thousand* feet above the 
level of the sea, and are higher than the Peak of Teneriffe, or the 
summit of Mount Blane. For several thousand feet, they are 
beautifully decorated with extensive forests and verdant meadows, 
in which immense herds of cattle roam at large, with droves of 
swine and other animals, but at greater elevations they present a 
rugged and barren surface. 

Having given in the few remarks above, some account of the 
geological character of the island, we will proceed to describe the 
great crater of Kirauea, as it appeared on the eighth of May, 1838. 

Early in the morning, on the seventh of May, Captains Chase 
and Parker, in company with several others, left the port at Lord 
Byron’s Bay, for the purpose of visiting the celebrated volcano 
Kirauea. After travelling a few miles through a delightful coun- 
try interspersed with hill and valley, and adorned with clusters of 
trees, hung with the richest foliage, they came to a forest several 
miles in extent, so entangled with shrubs, and interwoven with 
creeping vines, that its passage was extremely difficult. On issu- 
ing from this, the scenery again wore a pleasing aspect, but was 
soon changed intoa dreary waste. ‘Their route was now in the 
direct course of a large stream of lava, thirty miles in length and 
four or five in breadth. The lava was of recent formation, witha 
surface, in some places, so slippery as to endanger falling, and in 
others, so rugged as to render it toilsome and dangerous to pass. 
Scattered around, were a few shrubs that had taken root in the 
volcanic sand and scoriz, and on each side of the stream grew a 
stinted forest. Mouna Roa and Mouna Kea, were seen in the dis- 


* Probably the first number may be nearest to the truth.—Eps. 
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tance, and on either side stretched the broad expanse of the ocean, 
mingling with the far horizon. ‘The party had travelled nearly the 
whole extent of the current of lava before sunset ; they were, how- 
ever, much fatigued and gladly took possession of a rude hut erect- 
ed by the islanders, where they slept soundly through the night. 

Early the next morning, ere the sun rose, they resumed their 
journey, and soon a beautiful landscape broke upon their view, 
but its delightful scenery detained them only a few moments, for 
the smoke of the volcario was seen rising gracefully in the distance. 
Quickening their march, they arrived soon after nine o’clock ata 
smoking lake of sulphur and scoriz, from which they collected 
some delicate specimens of crystallized sulphur, and proceeded on. 
The next object which attracted the attention, was a great fissure 
five or six hundred feet from the crater. It was about thirty feet 
wide, five or six hundred feet long, and from all parts of it con- 
stantly issued immense bodies of steam, so hot that the guides 
cooked potatoes over it ina few minutes. ‘The steam, on meet- 
ing the cold air, is condensed, and not far from the fissure on the 
north, is a beautiful pond formed from it, that furnishes very 
good water and is the only place where it occurs for many miles. 
The pond is surrounded with luxuriant trees, and sporting on its 
surface were seen large flocks of wild fowls. 

It was now 10 o’clock, and the whole party, since passing the 
lake of sulphur, had been walking over a rugged bed of lava, and 
standing by the side of vast chasms, of fathomless depth. They 
had now arrived at the great crater of Kirauea, eight miles in cir- 
cumference, and stood upon the very brink of a precipice, from 
which they looked down more than a thousand feet into a horrid 
gulf, where the elements of nature seemed warring against each 
other. Huge masses of fire were seen rolling and tossing like the 
billowy ocean. From its voleanic cones, continually burst lava, 
glowing with the most intense heat. Hissing, rumbling, agoni- 
zing sounds came from the very depths of the dread abyss, and 
dense clouds of smoke and steam rolled from the crater. 

Such awful, thrilling sights and sounds were almost enough to 
make the stoutest heart recoil with horror and shrink from the 
purpose of descending to the great seat of action. But men who 
had been constantly engaged in the most daring enterprise*— 


* Whale fishery. 
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whose whole lives had been spent on the stormy deep, were not 
easily deterred from the undertaking. 

Each one of the party, with a staff to test the safety of the 
footing, now commenced a perilous journey down a deep and 
rugged precipice, sometimes almost perpendicular, and frequently 
intersected with frightful chasms. In about forty five minutes 
they stood upon the floor of the great volcano. 

Twenty six separate volcanic cones were seen, rising from 
twenty to sixty feet; only eight of them, however, were in ope- 
ration. Up several of those that were throwing out ashes, cin- 
ders, red hot lava, and steam, they ascended, and so near did they 
approach to the crater of one, that with their canes they dipped 
out the liquid fire. Into another they threw large masses of sco- 
riz, but they were instantly tossed high into the air. 

A striking spectacle in the crater at this time, was its lakes of 
melted lava. ‘There were six; but one, the southwest, occupied 
more space than all the others. Standing by the side of this, 
they looked down more than three hundred feet upon its surface, 
glowing with heat, and saw huge billows of fire dash themselves 
on its rocky shore—whilst columns of molten lava, sixty or 
seventy feet high, were hurled into the air, rendering it so hot 
that they were obliged immediately to retreat. Aftera few min- 
utes the violent struggle ceased, and the whole surface of the lake 
was changing to a black mass of scoriz ; but the pause was only 
to renew its exertions, for while they were gazing at the change, 
suddenly the entire crust which had been formed commenced 
cracking, and the burning lava soon rolled across the lake, heav- 
ing the coating on its surface, like cakes of ice upon the ocean- 
surge. Not far from the center of the lake there was an island 
which the lava was never seen to overflow ; but it rocked like a 
ship upon a stormy sea. “The whole of these phenomena were 
witnessed by the party several times, but their repetition was al- 
ways accompanied with the same effects. 

They now crossed the black and rugged floor of the crater, which 
was frequently divided by huge fissures, and came to a ridge of 
lava, down which they descended about forty feet, and stood up- 
on a very level plain, occupying one fourth of the great floor of 
the crater. This position however was found very uncomfortable 
to the feet, for the fire was seen in the numerous cracks that in- 
tersected the plain only one inch from the surface. Capt. Chase 
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lighted his cigar in one of them, and with their walking-sticks 
they could in almost any place pierce the crust, and penetrate the 
liquid fire. 

Sulphur abounds every where in and around the volcano; but 
here the whole side of the precipice, rising more than a thousand 
feet, was one entire mass of sulphur. ‘They ascended several 
feet and were detaching some beautiful crystallized specimens, 
when accidentally a large body of it was thrown down and that 
rolled into a broad crack of fire and obliged them immediately 
to retreat, for the fumes that rose nearly suffocated them. 

They had now been in the crater more than five hours, and 
would gladly have lingered, but the last rays of the setting sun 
were gilding the clifis above, and they commenced their journey 
upward, which occupied them about one hour and a quarter. 

They repaired to their rude hut, and while the shades of eve- 
ning were gathering, dispatched their frugal meal. Curiosity, 
however, would not allow them to sleep without revisiting the 
great crater. Groping along, they reached the edge of the preci- 
pice and again looked down into the dread abyss, now lighted up 
by the glowing lava. 

The whole surface of the plain, where they had observed cracks 
filled with fire, appeared as though huge cables of molten lava 
had been stretched across it. While examining these splendid 
exhibitions, the entire plain, more than one fourth of the whole 
crater, was suddenly changed into a great lake of fire ; its crust 
and voleanic cones melted away and mingled with the rolling 
mass. ‘They now hurried back, astonished at the sight, and 
shuddering at the recollection that only a few hours had elapsed 
since they were standing upon the very spot. 

The next morning they returned to the crater for the last time. 
Every thing was in the same condition : the new lake still glow- 
ed with heat, the volcanic cones hurled high in the air red hot 
stones mixed with ashes and cinders, and accompanied with large 
volumes of steam, hissing and cracking as it escaped, and the 
great lake in the southwest was still in an agitated state. 

The situation of the voleano Kirauea is very remarkable, dif- 
fering from every other of which we have an account. It is not 
a truncated mountain, rising high above the surrounding country 
and visible from every quarter, nor is it seen until the traveller, after 
crossing an elevated plain near the foot of Mouna Roa, suddenly 

Vol. xz, No. 1.—Oct.-Dec. 1840. 16 


e 
of 
of 
e 
l- 


122 Geological Features of the Island of Owyhee or Hawaii. 


arrives at a precipice from which he looks down into its dread 
immensity. 

The traditions of the natives furnish us with no account of its 
origin. Centuries on centuries have probably rolled away since, 
during which vast changes may have taken place. Some suppose 
it was once a lofty mountain* that has been consumed by the de- 
vouring element, constantly raging at its base, and emptied by 
some subterranean channel into the ocean. 

Nantucket, November 29th, 1840, 

P. S. I wish here to express my thanks to Thomas Macy, Esq., 
without whose interest in the subject, whatever is novel or valu- 
able in the above account might have been lost. 

I have read the preceding account to Capt. Chase, who says it 
is very good and correct, excepting that the language is in some 
places too mild, falling short of the reality, although it still seems 


to me that many who read the description, will think it exagger- 
ated. E. G. K. 


Description of the Frontispiece, presenting a view of the Volcano 
of Kirauea, as it appeared on the 8th of May, 1838. 

The spectator is supposed to be stationed at the south end of the 
volcano looking north. A portion of the floor of the crater is hid by 
the projecting rocks in front of the picture. The area of the vol- 
cano is in the form of an ellipse ; its longest diameter is from north 
to south, being about eight miles in circumference. The sides of 
the crater vary from eight hundred to one thousand feet in height. 

A, A, represent fissures in the floor of the crater through which 
the fire approaches within one inch of the surface. 'This portion 
of the floor is considerably lower down in the crater than the 
general level. B,B, Streams of sulphur which have run down the 
sides of the crater, and appear in the form of cascades. C, C, C, 
Lakes of fire, the largest two and a half miles in length, half a 
mile in breadth, with an island of floating lava heaving up and 
down in the liquid mass. 

T'werity six separate cones, from twenty to sixty feet in height, 
rose from the floor of the crater—eight were in action. 

Six liquid lakes of fire of various dimensions. 

The whole of that portion of the crater marked A A, in a few 
hours from the visit of the travellers, fell in and became one vast 
field of liquid fire. 


* Collapsed or exploded.—Eps. 
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Arr. XIIL—The employment of Iodine as a reagent for Hydro- 
sulphuric Acid; by M. ALpHonse pu Pasquier. 


TO THE EDITORS OF THE AMERICAN JOURNAL OF SCIENCE. 


Gentlemen,—T ne original of this article was published in the 
March number of the Annales de Chimie et de Physique, and 
the importance of its being generally known to those who devote 
any of their time or attention to the investigation of our mineral 
waters, many of which are more or less impregnated with hydro- 
sulphurie acid and the alkaline hydrosulphates, has induced me 
to transmit to you, for publication, a translation of such parts as 
explain the method of employing the reagent in question, and 
the conclusions that M. Alphonse has arrived at by his varied ex- 
periments. 

The sulphohydrometer that is described, is of easy applica- 
tion, and enables one to obtain very accurate results in a short 
space of time, particularly when use is made of a table that I 
have calculated and annexed. 

As regards the strength of the tincture of iodine, that is alto- 
gether optional with the individual who employs it; it being only 
requisite to have a knowledge of the amount of iodine contained 
ina measured portion of the liquid. I should propose, as most 
convenient, that each division on the sulphohydrometer should 
answer to ,'; of a grain of iodine, and a subdivision to ;},. 

Yours respectfully, J. Lawrence Situ, M. D. 

Paris, Sept. 20, 1840. 


“To determine the proportion of hydrosulphuric acid, either 
free or in combination in sulphureous waters, is an operation at- 
tended with considerable difficulty, and of which the results are 
far from being certain. All the methods employed to arrive at 
this end, comprising even the process of M. Grotthuz, (the em- 
ployment of ammoniacal nitrate of silver,) adopted by M. An- 
glada, and the generality of the chemists of the present day, pre- 
sent great difliculties of detail, and are, as has been demonstrated 
in my first memoir, subject to gross errors, particularly when we 
obtain a sulphuret more or less impure ; and moreover when the 
quantity of hydrosulphuric acid is very minute they cease to act. 

“In my researches upon the waters of Allevard, the uncer- 
tainty of these methods, made me desire to discover some process 
more satisfactory, when, employing as a reagent the alcoholic 
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tincture of iodine, (it not being among those ordinarily used ;) I 
found that the decomposition of the hydrosulphuric acid by this 
metalloid, was complete and instantaneous, and that one could 
determine, in a very easy manner, the precise point at which the 
decomposition of the hydrosulphuric acid is achieved, or when 
the iodine no longer enters into combination. I conclude, from 
this fact, that, with a tincture of which I know before hand the 
proportions, I shall be able to ascertain, by the quantity of iodine 
employed to saturate a litre of the sulphurous water, the precise 
amount of hydrosulphuric acid which it contains. 

“Moreover, I am able to ascertain the quantity of iodine em- 
ployed, without the use of a balance, by the means of an instru- 
ment which I call a snlphohydrometer. This instrument is a 
graduated tube, which allows the tincture of iodine to flow from 
an elongated extremity with a capillary opening, the other ex- 
tremity being closed by a stopper. 

“To employ the sulphohydrometer, we take a certain quantity 
of the sulphurous water which we may wish to analyze, and 
placing it in a porcelain capsule, add a few drops of a very clear 
solution of starch, and then allow the tincture of iodine to fall 
upon it, drop by drop, from the instrument, previously filled to 
the point marked 0°, and continue the addition so long as no 
change takes place in the color of the water, favoring the reac- 
tion by agitation with a glass rod. So long as there remains the 
smallest trace of hydrosulphuric acid, the iodine disappears as 
fast as it is introduced, and the starch, upon which iodine in a 
state of combination does not act, gives rise to no coloration of 
the liquid until the hydrosulphuric acid is completely saturated, 
when the minutest addition of iodine at once strikes a blue color 
with it. We then examine how many degrees of tincture have 
been employed, and knowing the strength of it, we are enabled 
to calculate the quantity of hydrosulphuric acid decomposed by it. 

“This method of analysis, independent of its affording results 
of the most accurate character, has the additional advantage of 
being executed in so short a space of time, that one may make 
from fifteen to twenty experiments in less than one hour, and at 
the same time be perfectly sure of committing no error. It is 
also so easily put into practice, that any physician or intelligent 
person may apply it, and assure themselves daily of the variation 
in the strength of the sulphurous waters caused either by atmos- 
pheric changes or an admixture with rain water. 
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“'The conclusions that I have arrived at by my experiments, 
are as follows :— 

“Ist. That the best known reagents for hydrosulphuric acid are 
subject to great objections, since they do not indicate even nota- 
ble quantities of this acid, free or combined ; a circumstance that 
explains why its presence has not been demonstrated in waters 
whose physical properties rank them as sulphureous. 

“2d. That an alcoholic solution of iodine, employed along 
with starch, is a very sensible reagent for hydrosulphuric acid, 
free or in a state of combination. It can detect, in an undoubted 
manner, (by a comparative examination with common water,) a 
drop of concentrated solution of any of the alkaline hydrosul- 
phates, disseminated in one hectolitre* of water, although the 
known reagents lose their action when the same quantity is dis- 
seminated in only ten litres.t 

“3d. That with the tincture of iodine and starch we can re- 
cognize infallibly, in the weakest sulphureous waters, in those 
where ordinary reagents are useless, not only the presence, but 
also the quantity of hydrosulphuric acid, either free or in a state 
of combination. 

“4th. That the known processes for determining the proportion 
of hydrosulphuric acid, free or combined, are so long and difficult 
that their result is uncertain and incorrect, especially in regard 
to waters possessing but little of the sulphureous principle.” 


Table of the quantity of Hydrosulphuric Acid decomposed by 
quantities of Iodine from ,1, to 10 grains. 
1ODINE.| HYDROSULPHURIC ACID. IODINE. | HYDROSULPHURIC ACID. 


Weigit in Bulk in cubic Weight ia Weight in “Bulk in cabiec 
grains. |Weight in grains. inches. grains grains. inches. 


001351 | .003691 | .08106 22146 
.002702 | .007382 09457 25837 
004053 | .011073 80 10808 29528 
005404 | .014764 90 12159 33219 
006755 | .O1S455 1.00 13510 36910 
OOSLO6 | .022146 2.00 27020 .73820 
009457 | .025837 3.00 40530 | 1.10730 
010808 | .029528 4.00 £4040 | 1.47640 
012159 | .023219 5.00 67550 | 1.84550 
013510 | .036910 6.00 81060 | 2.21460 
.027020 | .073820 7.00 .94570 | 2.58370 
040530 | .110730 8.00 | 1.08080 | 2.95280 
.054040 | .147640 9.00 | 1.21590 | 3.32190 
.067550 | .184550 | 10.00 | 1.35160 | 3.69100 


t Ten litres, about 24 gallons, 


* Hecttolitre, about 264 gallons. 
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Art. XIV.—WNotice of Geological Surveys.* I. Of the State of 
Ohio. Ul. Of Indiana. Ul. Of Michigan ; by Oxiver P. 
Hvssarp, M. D., Prof. of Chemistry, Mineralogy and Geology, 
in Dartmouth College, N. H. 


I. Second Annual Report on the Geological Survey of the State 
of Ohio; by W. W. Maruer, Principal Geologist, and the 
several Assistants.—Columbus, 1838. 


An abstract of the first report for 1837, was given in this Jour- 
nal, Vol. xxx1v, p. 196. ‘There existed a rumor, that the survey 
would not be continued. The Legislature, however, made an- 
other appropriation, and the results of the labors of the second 
year’s survey are here presented. 'The work has never been re- 
sumed, and thus has ended for the present, we trust not finally, 
an undertaking, in its nature calculated to spread innumerable 
benefits throughout the whole state. Upon whom rests the re- 
sponsibility it is not our province here to inquire. That much 
dissatisfaction has existed in certain quarters is, we believe, true. 
It is also no doubt a fact, that from the surveys heretofore made, 
very important advantages have been derived to the state, which 
are availed of in the manufacture of salt and iron, in the ex- 
ploration of coal, &c.—in pointing out the limits of the differ- 
ent formations, thus directing the applications of enterprise to 
proper fields and preventing useless expenditure in places where 
investigation for valuable minerals would be fruitless. The de- 
velopment of the physical resources of a country—of ores and 
coal, materials for architecture and the arts, of saline and medi- 
cinal springs, excites a degree of healthy industry, whose returns 
enrich the inhabitants and at the same time improve their moral 
condition. Ohio, in its most thickly settled portions, is found to 
be richly stored with mineral wealth; and these districts being 
best known and most accessible, were the first examined by the 
geologists. ‘The results of the former examination seem to have 
excited some jealousy in other quarters, “that no part of the state 
would be benefitted by the geological survey but the coal and 
iron region ;” and “the geologists were directed to make surveys 
of some counties which were not expected to reap any benefit 
from the survey,” and supplies of useful materials for the arts 


” Dr. Jackson's Survey of Rhode Island is noticed in our bibliography. 


Notice of Geological Surveys. 127 


and for building were found in abundance. Where these are in 
the vicinity of water carriage, they may become articles of com- 
merce, otherwise their value is only local. ‘The abandonment 
of the survey will prevent those important results to science 
which were reasonably anticipated—except what may be yet de- 
rived from materials in the possession of the geologists; and we 
hope these may yet be digested in some form to connect in regu- 
lar continuity and system the rock formations of Ohio with those 
of all the neighboring states where surveys have been underta- 
ken. In the present report is given the geological structure of 
eleven counties in different portions of the state, viz. Adams and 
Athens, on the south on the Ohio river, Butler in the southwest, 
Wood in the north, Portage and Trumbull in the northeast, and 
Crawford, Licking, Muskingum, Tuscarawas, and Hocking, more 
centrally. 

Local and general sections of the strata, with particular litho- 
logical descriptions of the rocks, are given. 'There are a few 
figures of organic remains, and we are constantly met with the 
deficiency of characteristic specific catalogues of the fossils so 
indispensable to a minute comparison of these with other forma- 
tions. This deficiency would, we trust, have been supplied had 
the survey been carried forward to its completion. Col. Whittle- 
sey had collected materials towards the construction of a topo- 
graphical as well as geological map. His observations upon the 
variations of the magnetic needle and the altitude of places were 
numerous, but must of course remain comparatively useless. His 
plans and descriptions of a great number of the ancient mounds 
We trust will be given to the public, for the intrinsic value they 
possess in relation to the early history of this country, which is 
now attracting more successful research than ever before. 

Dr. Locke has appended to his report the records of the ba- 
rometer and thermometer at a great number of places. 

The zoological report of Dr. Kirtland is a very extended list 
of the Fauna of the state in the department of “ mammalia, birds, 
reptiles, fishes, testacea, and crustacea.” He gives the scientific 
term with the common name, the author of original description, 
with very instructive and interesting notes on many of the spe- 
cies. From some comparison of the mammalia and birds, the 
resemblance appears to be very great to the list given in the last 
New York report. 


l 
h 
h 
r- 
0 
re 
e- 
id 
i- 
ns 
ral 
to 
ng 
he 
ve 
te 
nd 
2ys 
fit 
arts 


128 Notice of Geological Surveys. 


The economical results of the present geological report are so 
similar to those recited from the former one, and so full an account 
of eastern and central Ohio was given by Dr. Hildreth in Vol- 
ume xxxrx, of this Journal, that a few extracts descriptive of the 
geology of Butler and some adjacent counties, which is below 
the carboniferous series, will suffice. The rocks in the south- 
western portion of the state are thus described by Dr. Locke: 
“'The rocks in the western states below the coal formation have 
evidently been deposited in the bed of a deep primitive ocean, 
and consist of alternations and mirtures of crystalline and sedi- 
mentary matters, mostly in thin layers, varying from one inch to 
twenty four inches. The crystalline strata are mostly carbonate 
of lime. The sedimentary strata are, in the lower portions, clay 
marl, and in the upper portions clay and sandstone. The miz- 
tures are in the lower portions, lime and clay, forming either a 
durable slate limestone, or an indurated marl which falls to pieces 
on exposure to the air; in the superior portions, of lime, clay, 
and sand, forming an arenaceous limestone. All of these forma- 
tions abound with the fossilized remains of marine animals.” 

The arrangement of the rocks is shown in the following table, 
beginning at the bottom. 

“1, Blue limestone, (coming to the surface at Cincinnati and 
all places within fifty miles of it,) in thickness at least 1000 ft. 
. Clay marl, at West Union, Adams co. E. of Cincin., 25 
. Flinty limestone, “ ws 51 
. Clay marl, 106 
. Cliff limestone, 89 
. Slate, (black bituminous, ) at Rockville, 251 
. Waverley sandstone, east line of Adams county, 343 


1865 ft. 


“The country from Cincinnati to West Union, which stands 
on an escarpment of the cliff limestone one hundred feet above 
the surrounding region, is of a nearly uniform level, the various 
elevated points, as ascertained by actual barometrical measure- 
ment, differing not more than thirty six feet from each other, and 
being usually five hundred feet above low water at Cincinnati.” 

Dip.— The strata are nearly horizontal, and having a slight 
and irregular undulation, the dip is with difficulty ascertained,” 
causing it to appear “ uniform and consistent for half a mile” in 
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one locality, and then in another it would be in an opposite direc- 
tion. By examining “the several formations on a large scale, 
the dip becomes very evident ; and as one formation sinks gradu- 
ally below the surface and another superior one presents itself, it 
gives rise to those important changes in the face and productions 
of the country which we should hardly attribute to a slope so 
moderate as one inch in a rod.” 

In connexion with Dr. Owen, geologist of Indiana, Dr. Locke 
found that near the boundary of the two states, there is a summit 
level and an anticlinal axis from which the strata dip in opposite 
directions—eastwardly in Ohio, and westwardly in Indiana—so 
that the “cliff limestone, which shows itself not many miles 
east and west of Richmond, Indiana, descends and comes to the 
bed of the Ohio river at the east side of Adams county, Ohio, 
and at the falls of the Ohio, at Louisville, Ky.” “'The outcrop- 
ping edges of the strata, therefore, present themselves at the sur- 
face in the same order in the two states.” 

The “ blue limestone region,” is covered by the rock called the 
“ blue limestone,’ which is the lowest rock that has been pene- 
trated in this region. With its alternate layers of marl and mar- 
lite, it is the exclusive rock even to the tops of the hills from 
West Union in Adams county, to Madison in Indiana, and from 
Dayton in Montgomery county, and Eaton, Preble county, Ohio, 
on the north, to a line forty or fifty miles up the Licking river, 
in Kentucky. At these places, or near them, the “ cliff lime- 
stone” caps the hills; while the blue limestone is found in the 
beds of the streams, extending in some instances twenty miles 
farther, and passes under all of the other strata. 

This extensive region is a table land five hundred feet above 
the low water mark of the Ohio. Its valleys and the channels 
of the streams are “ sometimes bounded closely by abrupt banks, 
or widening to half a mile or even four miles, present a rich ara- 
ble alluvion or bottom lands.” Where the marl is abundant and 
becomes removed by the action of the weather, the layers of rock 
(broken into irregular fragments) are undermined and slide down 
with the earth, and are never left standing out in cliffs; hence 
the banks and hills are usually rounded. 

“'The soil has been formed mostly from rocks and marl, iden- 
tical with those which now lie beneath it, except where it has 
been brought and deposited by waters, and does not contain at 
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the surface so much lime as we should anticipate, and rarely, if 
ever, when undisturbed, does it effervesce with acids. On the 
tops of the hills around Cincinnati, the loam lies seven to nine 
feet deep before any stones are mingled with it, and this loam is 
not effervescent with acids. As soon as a layer of stoi... has been 
passed, all below it is highly so.” By ordinary processes, the 
lime has been undoubtedly removed from the upper part of the 
soil; “hence the yellow loam near the surface is more useful 
for the manufacture of bricks that that which comes from be- 
tween the layers of stone; the latter is uniformly effervescent, 
and contains from 12 to 25 per cent. of carbonate of lime.” 

The blue limestone, though classed as a transition rock by Dr. 
Locke, received no particular designation, while Mr. Conrad con- 
siders it as the Trenton limestone of New York, and the equiva- 
lent of the Caradoc sandstone of Murchison.* No specific enu- 
meration of its organic remains is given, although they differ from 
these of the “cliff limestone” as below. There is a series of 
rocks, eight hundred feet in thickness, between this foundation 
rock and the coal formation of Ohio, and at its point of greatest 
altitude already referred to, it separates the coal basins of Ohio 
and Indiana into two distinct and well characterized formations. 

The “ cliff limestone,” that lies on the “blue” limestone, is 
separated from it as in the section of Adams county, by extensive 
deposits of marl and intermediate limestone, which are much less 
in other places, and is not fissured like the latter, but is entire 
throughout its whole thickness of eighty feet, and where it is cut 
through by the rivers, presents mural bluffs or “ cliffs,” whence 
its name ; or when it forms the bed of the streams it often causes 
cascades and occasions falls, as in the Ohio, at Louisville. It is 
less hard and compact than the lower limestone, often soft and 
friable like a loose sandstone, and even porous, spongy and arenace- 
ous; of various colors, yellowish, reddish gray, and almost white, 
and is highly fetid and bituminous. In some places, it is without 
fossils, in others highly fossiliferous. The organic remains of 
both limestones are marine, and consist of corallines, univalves (?) 
bivalves, and trilobites—sometimes the species are identical in 
both, although generally different. The Corallines of the blue 
limestone are small and branched ; those of the “ cliff” are in large 


* Vide this Journal, Vol. xxxvim1, p. 87—88. 
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cylinders, four inches in diameter,—Madrepores in hemispheres 
three feet over, associated with Encrini an inch in diameter, and 
much larger than those in the blue. ‘The blue contains Ortho- 
ceratites, and the fragments of large trilobites, one of which, 
called “Isotelus maximus,” is figured as reconstructed from the 
proportions of the fragments, and is twenty one inches long. 
These strata are nearly horizontal, having a prevalent dip of north 
fourteen degrees east, and about six feet in a mile. 

Large areas of this rock being uncovered for the purpose of 
quarrying, it is found planished as if by the friction of some 
heavy body moving over it, and marked by parallel grooves, 
which are regarded by Dr. Locke as “diluvial scratches ;” they 
are found at “ Light’s quarry, east of the Miami, and seven miles 
above Dayton, thus rendered particularly interesting by the dis- 
covery in it of ‘diluvial grooves,’ a circumstance which I had 
thought probable from the fact of the planishing or grinding 
down of the strata” first observed at Col. Partridge’s quarry, 
“where the upper surface, especially at the apex of its convexity, 
has its roughness nearly worn off, not by corrosion or by decom- 
position, nor by the attrition of sand and gravel, but by the grind- 
ing of a flat surface, making the work, so far as it went, a perfect 
plane, and leaving the pits of the deepest cavities entirely un- 
touched.”* ““ Light’s quarry has been ‘stripped’ of soil, more or 
less, over ten acres, and the upper layer of stone is in most places 
completely ground down to a plane, as perfectly as it could have 
been by astone-cutter by polishing.” ‘In many places, grooves 
and scratches in straight and parallel lines, are distinctly visible, 
evidently formed by the progress of some heavy mass, propelled 
by aregular and uniform motion. The grooves are in width 
from lines scarcely visible, to those three fourths of an inch 
wide, and from one fortieth to one eighth of an inch deep, travers- 
ing the quarry from between north 19°, to north 33° west, to the 
Opposite points in lines exactly straight, and in fascicles of some- 
times ten in number, eractly parallel ; clearly in compact lime- 
stone, without seam or fault of any kind—and in a surface ground 
down to a perfect plane.’”’ ‘To illustrate these appearances, a por- 


* These cavities are found, where another layer of the rock lies upon this, to an- 
swer to salient points in the upper one, and the “ natural surface of the stone is 
within certain limits as rough as can be conceived, there being sharp teeth, an inch 
long, projecting from one layer and entering the contiguous one.’ 
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tion of the stone was taken, and by the process of ‘‘ medal ruling, 
a perfect engraving was made by the tracer, and a picture is given 
in the report (p. 230) of great distinctness. The blue limestone 
abounds with the Strophomena of Raf., while the cliff has few 
of them. The sheil of the fossils is often preserved in the blue, 
while in the cliff limestone only the cast is found. 

6. The argillaceous shale, or “bituminous slate,’ occurs 
next. ‘This is black and highly fissile ; in some parts very bitu- 
minous and fetid, and when accidentally ignited will burn for 
several days. It absorbs water freely, and then exfoliates. It 
contains spheroidal septaria of an impure blue limestone, from a 
few inches to three feet in diameter, that are filled with crystals 
of carbonate of lime, or sulphate of barytes. 

It crops out on a line from the east side of Adams county, pass- 
ing north through Columbus, and is two hundred to three hun- 
dred feet thick. Balls of iron pyrites are found in it, which de- 
compose and form copperas and alum. 

Mineral springs, charged with these and magnesian salts, abound 
in this and the bed of clay between it and the cliff limestone, and 
cause the numerous “licks,” which are now resorted to by do- 
mestic animals as they were formerly by the herds of wild ani- 
mals. 

7. The “fine grained Waverly sandstone” succeeds the shale. 
It is white, yellowish, purple and blue, but more commonly drab ; 
more or less argillaceous in some parts, and contains oxide of iron, 
that causes ready decomposition—in others exceedingly compact 
and adapted to building, and for hearth-stones in furnaces. As 
the superior rock, it occupies, in the central part of the state, a 
band running about east north east, twenty miles wide, and with 
a dip east south east thirty feet in a mile, and a thickness of near- 
ly four hundred or five hundred feet. The upper part abounds 
in Encrini, Ammonites, Product, Terebratule and Spiriferee, and 
in the southern part of the state. Fucoides are found. A bed of 
clay appears to separate this from 

8. A “conglomerate” or “millstone grit,” that underlies the 
coal measures, and which is generally composed of quartz peb- 
bles, and coarse-grained sand, or it assumes a fine texture and be- 
comes a hard compact sandstone with but few pebbles, and crops 
out at short intervals in its line of junction with the sandstone 
in abrupt precipitous ledges of one hundred feet high. The nu- 
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merous salt wells of this state in some cases extend to this forma- 
tion, and in others do not reach it. 

9. The “coal measures” which succeed this are composed as 
usual of repeated series of limestone, sandstone, shale, iron ore and 
coal, and are particularly described in this Journal by Dr. Hildreth. 

The organic remains are of the common coal plants—Lepido- 
dendra, two feet in diameter, Calamites of great size, and Sigil- 
laria with their bristling spines perfectly preserved and standing 
out in every direction, with numerous ferns. The inclination of 
the coal measures is east south east, thirty five to forty feet ina 
mile, and the direction north north east, with a thickness in 
Muskingum county of twelve hundred to fourteen hundred feet. 

Between the blue and cliff limestone are the “ great marl stra- 
tum,” one hundred and six feet thick, and the “flinty limestone,” 
well developed in Adams county. ‘The former is blue and stra- 
tified—by the action of frost and weather it becomes lighter col- 
ored, and when dry is almost white. 

“[t is earthy, highly effervescent, contains few fossils, and is 
traversed by thin layers of reddish slaty limestone, two or three 
inches thick.” 

The “ flinty limestone,” like the “ blue,” lies in thin layers in- 
terstratified with marl, but differs from it in color, in fossils, and 
especially in having certain layers filled with silicious matter in 
chemical combination, (not arenaceous, ) has the sharp, conchoidal, 
flinty fracture, and fires with steel; oftentimes very much brok- 
en up in small triangular pieces—in others an excellent building 
stone, and never appears weathered. Cyathophylla and Crinoidea, 
of various forms, and corallines, are observed in a few strata. 
Chert, (or flint ?) in nodules, is found in Indiana and at Cincinnati, 
in the soil, and they become more numerous as we approach Ad- 
ams county, where they are found in their native bed in this 
formation. 'This suggests the idea that it once extended much 
farther west. 


Il. Report of a Geological Nurvey of Indiana, 1839, by D. D. 
Owen, M. D. 


The examination of this state, though general, has been ex- 
tended to almost every one of the old counties, and its geology is 
so like that of Ohio, that details in its description may not be ne- 
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cessary. ‘The portionof the state north of the National Road, is 
covered by a deep deposit of diluvium, and the channels of the 
streams only afforded opportunities for studying the rocks. 

The east and north portions have the same geology as the 
neighboring part of Ohio. The “blue limestone” is the lowest 
and oldest rock in Indiana, and alternates with clays and marls, as in 
Ohio. It retains its highly fossiliferous character, and in this par- 
ticular Dr. Owen thinks it greatly resembies “the mountain 
limestone” of Europe; of course, for want of the evidence, no 
one else can have an opinion, except to refer to that of Mr. Con- 
rad. ‘This forms a dividing ridge between the waters running 
into the Wabash and Ohio, in the southeast counties of Switzer- 
land, Dearborn, Franklin, Union, and Fayette ; it forms the east- 
ern boundary of the cliff stratum, and it is found that below Union 
county, certainly, the cliff strata of the two states are not con- 
tinuous. It occupies the elevated ridges in Jeflerson, Ripley, 
Decatur, and Rush, and the eastern part of Scott, Jennings, and 
Shelby counties; and from Elkhorn, Wayne county, to Fall creek, 
in Fayette county, the “cliffs” of the two states are separated 
by an interval of eighteen or twenty miles, and they are the prev- 
alent rock in the northeast, under the diluvium. 

The “ black or bituminous slate,” which begins at Floyd coun- 
ty, one hundred and four feet thick, passes up through Clark, is 
seen at Delphi on the Wabash, and is the next rock in the ascend- 
ing order. A series of sandstones, limestones, clays, shales, bitu- 
minous coal, and argillaceous iron ores—in fact, a regular bitumin- 
ous coal formation, distinct from the Ohio and Michigan basins, 
succeeds these carboniferous deposits—and constitutes the latest 
rocks that have yet been observed in the state. Dr. Owen re- 
marks :—‘‘ Our bituminous coal formation is part of a great coal- 
field, which includes nearly the whole of Iowa, Illinois, and eight 
or ten counties in the northwest part of Kentucky. It occupies in 
Indiana an area of about seven thousand seven hundred and eighty 
square miles—beginning on the Chio, where the second principal 
meridian crosses it, it passes three miles east of the line, between 
Martin and Lawrence counties; crosses the National Road one 
or two miles west of Putnamville ; crosses the Upper Wabash 
near Independence, thence northwest into Illinois to the mouth of 
the Kankakee.” This coal resembles very much that of Meigs 
county, Ohio, exhibiting “spots and regular layers of absolute 
charcoal from which the woody fibre can be detached.” 


Notice of Geological Surveys. 135 


Dislocations of a few inches are occasionally seen. The rocks 
dip very gradually toward the west. “ Large quantities of argilla- 
ceous iron ore and carbonate of iron are associated with the slaty 
clays of the formation at its eastern border, where are” excel- 
lent fire clays, potter’s clay, furnace hearth-stones, and slates, 
from which copperas and alum can be manufactured on a large 
scale. Sandstones for building, for grind and whetstones, are 
very superior. 

Boring for salt water through the white sandstones at the mar- 
gin of the coal formation is encouraged, as they are regarded by 
Dr. Owen as the equivalent of the saliferous formation of the 
Muskingum and Kenawha. “A brine affording a pound of salt 
from a gallon of water was procured near the mouth of Coal 
Creek, in Fountain county,” from a boring that passed through 
the coal beds themselves to the depth of seven hundred feet. 
Between the “soft, fine-grained, greyish or brownish grey sand- 
stone of the knobs in Floyd county, and the coal formation” is a 
series of limestones, the “ oolitic” or “encrinital,”’ of Kentucky 
and of ‘Tennessee, described by Dr. Troost in the iron region of 
Tennessee. ‘'This limestone formation is the termination of the 
true carboniferous and saliferous rocks, and is distinguished by 
the two characteristic fossils, the Pentremite and Archimedes, 
and by its oolitic structure. It constitutes the only remarkable 
ditference of the rocks of Indiana from those of Ohio, the latter 
having instead a conglomerate from forty to eighty feet thick 
sueceeding the Waverly sandstone rock, and the former a series 
of limestone some two hundred or three hundred feet thick, with 
a great variety of fossil remains.” 

The view here presented of the rocks of Indiana and Ohio, in- 
dicates, we think, 1. That they were once continuous and un- 
broken, as the blue limestone now is, which is the base of the 
whole. If this be so—2. That they were deposited upon a base 
originally higher at about the junction of the two states, or there 
has been subsequently a local elevation at this point. 3. The in- 
clination of the strata as given by Dr. Locke, in a colored map and 
section of Adams county, would carry the top of the coal strata of 
Scioto, (the next county east, ) if continued to the west line of Ad- 
ams county, toa height of eleven hundred and sixty feet above it, 
and if they be continued to the longitude of Cincinnati, say fifty 
one miles west, “at the rate of one hundred feet in three miles” 
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ascent, they would lie at an elevation above low water mark of 
the Ohio, of nearly three thousand four hundred feet. 4. Grant- 
ing these particulars, or that only a portion of the rocks were con- 
tinuous, the only authorized explanation of their absence, is a 
grand denudation by diluvial causes, which have operated in the 
general direction of this anticlinal axis of the blue limestone, and 
reduced this extensive area to one of a nearly uniform elevation. 
The immeuse diluvium on the Ohio, and in all the northern part 
of Indiana and Illinois; the bowlders of primitive rocks; the 
masses of native copper in Indiana; the buried trees of Ohio, all 
indicate a mighty current from the northward, that has modified 
most remarkably the contour of the whole country. 

The history of the agencies that have operated on this conti- 
nent to give it its preseut face, can never be completely written 
from a comparison of the various elevations of the different parts, 
but the evidence presented by stratification, diluvium, and other 
geological resemblances, will, on the contrary, do far more to elu- 
cidate this subject, if it do not clear it up entirely. 


{1f. Second Annual Report of the State Geologist of the State of 
Michigan ; made to the Legislature, F'eb. 4, 1839. 


The deficiency of maps of this state is so great that it is im- 
possible to appreciate or understand much of the topography of 
its northern and unsettled portion, and much of the minute evi- 
dence on which the geological conclusions are based, is with- 
held for the final report. In general, the rocks of the northern 
part of the state belong to the carboniferous group, and ‘in this 
respect coincide with those heretofore described as occupying the 
southern counties, though their position in the series is very dif- 
ferent.” 

“'They consist of a succession of limestones, with intervening 
shales, sandstones, and clays, and at the northern extremity of 
the peninsula, the limestone is shattered in a manner similar to 
that seen in the sandstone in the southern counties.” 

The direction of all the rocks is northeast and southwest. Sa- 
ginaw Bay, on Lake Huron, lies in the line of bearing, its south- 
ern shore being sandstone, and its northern limestone, both of 
which may be traced across southwesterly to lake Michigan. ‘The 
limestone is observed at numerous points going north, at times so 
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silicious as to render it unfit for burning, and again “ containing 
large quantities of imbedded chert,” and it constitutes the island of 
Mackinac, and several others in the vicinity, and rises from one 
hundred and fifty to two hundred and nineteen feet above the lake. 

It “consists of an irregular assemblage of angular fragments, 
united by a tufaceous cement,” and is not, as has been supposed 
by some, a “conglomerate,”—but “ the rock occupies, no doubt, 
very nearly its original relative position, and its present condition 
may be ascribed to an uplift of the strata, subsequent to its com- 
plete induration, and the fragments have been imperfectly cement- 
ed together.” This rock is regarded by Prof. Shepard, (Am. Jour. 
Vol. xxxiv, p. 144,) as the magnesian limestone of Illinois and Wis- 
consin, which near Rockwell, (p. 154, ) “almost exactly resembles 
the metalliferous limestone of Missouri, having its peculiar buff 
color, and like it embracing silicious seams and nodules.” 

Its inclination is northwest. In following the eastern shore of 
Lake Michigan, the limestone continues the foundation rock. In 
a future notice we hope to be able to give a more exact account 
of the geology of the state. 


Art. XV.—The Daguerreotype and its Applications ; by W. H. 
Goope, late Chem. Assist. in the Univ. of New York. 


Soon after the introduction of the Daguerreotype into this 
country, a number of persons occupied theniselves with this 
method of obtaining photogenic pictures. As, however, all the 
manipulations were to be learned from the printed account of the 
process, a variety of experiments were performed with a view to 
its abridgment; some of which led to important results. ‘The 
apparatus has been improved ; the process itself, changed in one 
essential particular; and important applications have been made 
of this beautiful art. A sketch of these improvements and appli- 
cations may not be uninteresting. 

Pictures of the largest size—eight inches by six—are taken 
with the French achromatic lenses, perfect throughout ; the parts 
within the shade are brought into view, distant objects are per- 
fectly delineated. A common spectacle lens, an inch in diameter, 
of fourteen inches focal length, adjusted by means of a sliding 
tube, into one end of a cigar box, answers very well to take 
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small pictures. In one respect, these pictures are equal to those 
obtained with the achromatics; they are, however, inferior in oth- 
ers, and in their general effect. The fine lines and edges of ob- 
jects are exceedingly sharp and distinct ; but the parts within the 
shade are not copied, and objects very distant from that to which 
the focus was adjusted, are not accurately delineated. By placing 
a diaphragm before the lens, with an aperture half an inch in 
diameter, the sharpness and distinctness of the lines and edges of 
objects are increased. In using this apparatus, which recommends 
itself by its cheapness—costing about twenty-five cents—the tube 
should be pushed in 2; or ,°; inch, after adjusting the lens to 
the luminous focus, to obtain that of the chemical rays. ‘The 
exact distance the tube is to be retracted should be determined 
for each lens by trial. 

The folding doors of the French camera do not perfectly pro- 
tect the iodized plate, nor can they be always opened and closed 
with promptitude. ‘'T'o obviate the inconveniences and risks oc- 
casioned by them, another contrivance, which dispenses with the 
use of doors, has been adopted for shielding the iodized surface 
from the action of light. The clean plate is placed and secured 
ina frame fitted to the back of the camera; this frame is grooved 
so as to allow a piece of tin to slide like the lid of a paint box in 
front of the silver surface. A narrow crevice is left in the camera 
when the tin is withdrawn, which may be closed by a piece of wood 
adapted to it, and attached by hinges to the side of the camera. 

Another frame, similar to that just described, carries the ground 
glass. These frames should be so constructed that the ground 
glass and the plate shall occupy exactly the same position when 
one replaces the other. Instead of the deep iodine box which ac- 
companies the I'rench apparatus, one two inches deep, but much 
larger in every direction than the plate, is now commonly used. 
Iodization, however, can be effected with greater uniformity by 
placing the frame containing the plate on a board impregnated 
with iodine, than by any other arrangement. The moisture 
which coilects in the box, should be removed by sulphuric acid, 
acup of which should remain in it. If this precaution is neg- 
lected, a film of water condenses on the plate, and is fatal to the 
success of the operation. 

An inclination of 45° is ordinarily given to the plate when it 
is exposed to the vapor of mercury, to allow the proof to be ex- 
amined as it comes out. A convenient mercurializing appara- 


The Daguerreotype and its Applications. 139 


tus for small plates, may be made by covering a large capsule con- 
taining a small quantity of mercury, with a piece of paste-board, 
with an aperture in it of the size and form of the plate. The 
mercury should be raised to about 140°, and the paste-board laid 
in its place. The frame containing the plate which has received 
the image, should then be placed horizontally over the aperture 
and the slide withdrawn. I have employed an apparatus of this 
description very successfully ; and have found it advantageous to 
separate the plate farther from the mercury than the depth of the 
capsule ; for this purpose, a paste-board box, open at both ends, 
two or three inches in length, and a little larger than the aperture, 
may be placed over it to support the frame. The proof will ap- 
pear in five or ten minutes.* 

Most if not all of these modifications of the Daguerreotype ap- 
paratus were first effected by Professors Draper and Morse of the 
University of New York. 

Plates for Daguerreotype purposes are either of American man- 
ufacture, or they are imported from France. American plates are 
exceedingly imperfect. The silver abounds with perforations, 
which appear as black dots in the pictures; it also assumes a yel- 
low instead of a white coat in burning. 

A method has recently been published by Dr. Garlick, of pla- 
ting brass or copper, which probably will remedy many of the 
difficulties now encountered in procuring plates of a good quality. 
In using these plates, the usual routine of cleaning, burning, &c. 
is unnecessary. 

A piece of brass, or of planished copper—brass is preferred—is 
perfectly polished and its surface made perfectly clean. A solu- 
tion of nitrate of silver, so weak that the silver is precipitated 
slowly, and of a brownish color, on the brass, is laid uniformly 
over it, “at least three times,” with a camel’s hair pencil. After 
each application of the nitrate, the plate should be rubbed gently 
in one direction, with moistened bitartrate of potassa, applied with 
buff. ‘This coat of silver receives a fine polish from peroxide of 
iron and buff. Proofs are said to have been taken on it, compar- 
able with those obtained on French plates. 


* Mr. H.L. Smith of Cleveland, Ohio, is in the habit of employing the vapor of 
mercury spontaneously given off from amalgamated copper for bringing out the 
picture. If the amalgam is evenly spread on the copper surface, the iodized plate 
may be placed within half an inch of it; buat if the mercury is in a fluid state, the 
iodized plate should be separated double that distance. 
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It has been stated that the method recommended by M. Da- 
guerre for procuring a pure silver surface, might be abridged, and 
some of the steps omitted. Any omission, however, in this re- 
spect, is attended with risk to the success of the operation. A 
new plate must be ground to an even surface, polished, burnt, re- 
polished, washed with dilute nitric acid, rubbed with some dry 
and fine powder, and finished with dry cotton. Of the polishing 
powders usually employed, fine emery is the best to bring the 
plate to an even surface, and to remove the deep scratches, tripoli 
for polishing, and whiting to succeed the dilute acid. 

In every stage, the rubbing of the plate should be performed 
transversely, and in the direction opposite to that in which it is to 
be held to view the picture. If the longer diameter of the plate 
is to be vertical, the polishing strokes should be parallel to the 
shorter diameter; and the reverse if the shorter diameter is to be 
vertical. 

A re-application of the dilute nitric acid, and of the whiting, 
is necessary if the plate is kept an hour or two before it is iodized. 
It should also, after having been exposed to the mercurial vapor, 
be re-polished and burnt before it is again employed, to evaporate 
any mercury that may adhere to its surface, but more particularly, 
to prevent the reappearance of the first proof along with the second. 

If the iodization has been carried beyond the golden yellow, 
the coat is less sensitive ; the proof is also liable to be stained by 
the light which is reflected from the plate itself, to the lens, and 
to the sides of the camera, and which is reflected back again in- 
discriminately over the iodized surface. Light of this color ap- 
pears, after suffering these two reflections, to exert no influence 
on the sensitive coat in the period required to take a proof. Proofs 
can be obtained, if the iodization has been pushed to a reddish 
yellow, or verges to a violet tint; the shadows, however, are usu- 
ally heavy, the fine lines are wanting, and the picture, if free from 
stains, has a coarse appearance. 

Professor Draper has noticed a fact respecting iodized plates, 
which is essential to the success of the operation in this country. 
It appears that the sensibility of the iodized surface to the action 
of light, and the uniformity of that action, are increased by keep- 
ing the plate secluded from light for a certain period after iodiza- 
tion. ‘The duration of this period of seclusion depends on the 
quality of the silver; a French plate requires to be kept half an 
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hour; one of American manufacture, an hour or longer; and if 
it assumed a yellow coat in burning, it should not be placed in 
the camera for several hours. 

The possibility of obtaining impressions on an iodized surface 
in any kind of weather, has been amply demonstrated. Gene- 
rally, however, to obtain proofs successfully, a dry atmosphere, 
a pure white light, and a clear blue sky, are required. Attempts 
made to obtain them the day after one of rain,—when snow is 
melting rapidly,—or when the sun’s light is of a yellowish tint, 
will generally be fruitless. 'The proofs taken with the light of a 
yellowish cast, are frequently black. 

In removing the sensitive coat, care should be taken not to em- 
ploy the same solution too long. If it remains unchanged, mer- 
cury is liable to be precipitated from it on the proof, producing 
unsightly spots. "The method of removing the iodine introduced 
by Prof. Draper, is now generally abandoned, in consequence of 
the tarnishing of the proof after a time. The plate being placed 
in a weak solution of common salt, becomes one of the elements 
of a galvanic pair, if it is touched under the fluid with another 
metal. ‘The iodine is apparently entirely removed by touching 
successively its corners with a clean piece of zine. Distilled, or 
even rain water, is unnecessary in the last washing, if a little dex- 
terity is employed in the manipulations. Immediately after pour- 
ing the water on the proof, one corner is dried in the flame of a 
spirit lamp; this is seized by a pair of forceps, and the plate held 
in an inclined position over the flame, the operator at the same 
time blowing over the surface of the plate. A film of water can 
in this way be made to traverse the whole length of the proof, 
leaving it free from stains or dirt. If any stain remains it will be 
on a corner, or an edge of the plate, and can be easily concealed 
by the mounting of the frame. A process has recently been em- 
ployed in France which fixes the picture and changes its color ; 
it also removes the unpleasant reflection from the silver surface, 
and renders the use of glass protectors unnecessary. A gramme 
of neutral chloride of gold, and three grammes of hyposulphite 
of soda, are dissolved in half a litre of water, i. e. one pint. The 
plate having the view on it, supported by a wire frame, has some 
of the liquid poured evenly over its surface ; heat is then applied 
from below by a spirit lamp, with a large wick. The view pre- 
sently turns dark ; it should then be removed and well washed 
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and dried. This process, it is said, has been repeated in New 
York, and found to answer these purposes. 

The most important application of which this art was suscep- 
tible—taking portraits from life, to which it owes its chief inter- 
est—was made about the same time by Prof. Draper and by Mr. 
Wolcott, a mechanician of the city of New York. Neither pos- 
sessed any knowledge of the views of the other: and results 
similar in character were obtained by each operator, but under cir- 
cumstances differing slightly. Prof. Draper employed a Daguer- 
reotype apparatus, the lens of which was four inches in aperture ; 
Mr. Wolcott substituted an elliptical mirror of seven inches aper- 
ture, in place of the lens. 

In taking Daguerreotype portraits, the camera operation should 
be concluded before the features become wearied with one mode 
of expression. Lenses of large aperture, and light as intense as 
can be borne, tempered by an interposed pane of blue glass, are 
therefore employed to accelerate this part of the process. 

The usual arrangement of lenses consists of two French achro- 
matics, of about three inches aperture, placed a little apart ina 
tube, the united focal length of which is eight inches. A better 
combination is said to be made by employing three of these lenses. 
The barrel in which they are mounted should project three or 
four inches in front, to exclude the side lights from the camera. 

Reflecting mirrors are required to obtain light of sufficient in- 
tensity, on the face, in the proper direction for copying all the fea- 
tures. One, or if more convenient, two large looking glasses are 
employed. With one, the time of the camera operation is one 
fourth shorter; if two are requisite, the first reflects the ray in 
nearly vertical lines to the second, which directs it to the face. 
The mirror which directs the ray should be placed a little above 
the sitter. 'The space about the eyes will then be illuminated 
and a small shadow cast from the nose. 

The sitter should be brought forward from the background; 
his head being supported steadily in an easy position, by a staff 
and ring at the back of his chair, and so placed, that his shadow 
shall not be copied as a part of his person. 

Two lines, one extending from the head of the sitter to the mir- 
ror, the other from the same point to the camera, should form an 
angle of about 10°. 

The camera operation is usually completed in from Im. to 
24m. ; portraits however, have been obtained in 10s. 
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In Daguerreotype miniatures, moles, freckles and even hairs are 
copied with microscopic accuracy. The iris of a dark eye is 
sharp and distinct, and the white dot of light upon it, is given 
with surprising beauty. If the iris is of a light blue, it is liable 
to solarize, before the face and dress make any decided impression 
on the iodized surface. This minute accuracy is preserved in 
the very small miniatures, intended to be worn as ornaments. 
The general sharpness of the portrait is probably increased by a 
diminution of its size, and with the aid of a lens all the “ individ- 
ual peculiarities” may be discovered. By enlarging the dimen- 
sions of the portrait, this character is impaired, and entirely dis- 
appears when the face becomes two inches in length. See Amer- 
ican Repertory for October, p. 209—Professor Draper’s paper on 
this subject. 

Mr. Wolcott's external arrangements are similar to those already 
described. If the sun’s light is employed, the ray is directed by 
a looking glass to the sitter, whose eyes are defended by an inter- 
posed blue glass. 

An elliptical metallic mirror seven inches in diameter, and of 
twelve inches focal length, is secured at the back ef a box open at 
one end. Within this box, and near its open end, is placed the 
movable frame which supports the plate. In operating with this 
apparatus, the sitter should be about eight feet distant from the 
open end of the box ; the plate with its iodized surface facing the 
mirror is then placed in the frame previously adjusted to the focus. 

The time required for the camera operation varies from 4m. to 
2m., if the sun’s light and the mirror are employed ; 3m. are ne- 
cessary to its completion in diffused light. 

In this apparatus the position of the plate between the sitter 
and the metallic mirror, limits its size. Originally this limit was 
two inches square; improvements however, have been made by 
Mr. Wolcott, which enable him to use them of larger dimensions. 

This apparatus possesses some decided advantages over that fit- 
ted with lenses. Portraits can be taken when the sun is obscur- 
ed by clouds, and the picture is not reversed; that is, the right 
aud the left hand do not change places. 

Mr. Ibbotson, of London, has succeeded in copying magnified 
images by artificial light. ‘That from lime rendered incandescent 
by the flame of the oxyhydrogen blowpipe, is said to be sufli- 
ciently intense for this purpose, and produces the result in a 
shorter period than solar light. 
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T have taken proofs of microscopic objects magnified six hun- 
dred times, by receiving the image from a solar microscope on the 
iodized surface. Perfect pictures of the wings of insects and oth- 
er small objects were thus obtained. 

The attempts which have hitherto been made, to transfer the 
picture to paper, have been unsuccessful. In order that it may be 
less liable to injury, Dr. Berres, of Vienna, has published a meth- 
od of etching it “ faintly” on the silver. In London, by using 
the graver, the plate with the picture on it, has been converted 
into an engraving plate. Of course, after such rude usage none 
of the peculiar beauty and delicacy of the Daguerreotype picture, 
appeared in the engraving. 

Medical College, New Haven, Dec. 17th, 1840. 


Art. X VI.—Supplementary Note to the Article on the Pneumatic 
Parador in the last number of this Journal ; by Josern Hate 
Assot, Mem. Am. Acad. Arts and Sciences, &c. 


Since my article on this subject was forwarded to the editors, 
my attention has been drawn to a paper relating to the same phe- 
nomenon, by Mr. Thomas Hopkins, in the Memoirs of the Lite- 
rary and Philosophical Society of Manchester, published in the 
year 1831; of the circumstances connected with its discovery, he 
gives the following account, undoubtedly authentic, and differing 
in some important particulars from that which [ copied from the 
London Mechanics’ Magazine :— 

“On the 11th of October, in the year 1824, Mr. Roberts affixed 
a valve to the aperture of a pipe, used as a waste-pipe, for the pur- 
pose of regulating or equalizing the force of a blast of air, which 
was blowing a furnace. ‘To his surprise, however, he found that 
the valve, instead of being readily blown off by a strong current, 
remained at a small distance from the aperture of the pipe, and 
was removed to a greater distance only by a considerable exertion 
of the power of the hand. ‘This singular phenomenon was wit- 
nessed by many gentlemen belonging to this society, in the same 
week, and appeared to be viewed by them all, as equally new 
and extraordinary.” 

I have to regret that, from the circumstance of finding errone- 
ous explanations of the phenomenon in foreign scientific publica- 
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tions of recent date, I was led, without further inquiry, to describe 
as new, several results, which, as I have since learned, had been 
previously discovered. Mr. Hopkins, and, previously to him, 
Mons. Clément-Désormes, in a memoir presented to the French 
Academy of Sciences, have anticipated me in proving the exis- 
tence of a partial vacuum between the disks. An account of 
some experiments by Dr. Faraday, for a knowledge of which I 
am indebted to Prof. Henry, is contained in the third volume of 
the Quarterly Journal of Science, and among them are two or 
three similar to some of the less important ones described by me. 
Thus far I feel called upon to disclaim any pretensions to priority 
of discovery. 

All of these gentlemen, if I understand them aright, attribute 
the adhesion of the disks solely to what I have called the pri- 
mary rarefaction, produced by the lateral expansion of the radi- 
ating currents, in consequence of their “ passing from a smaller to 
a larger space.” From their failure to discover what I have 
termed the secondary rarefaction, the theory adopted by them 
seems to me essentially defective. It affords no explanation of 
the fact that, as the experiment is usually perforined, the air is rare- 
fied inward to the very orifice of 
the tube, where no expansion of 
the radiating currents can have 
taken place, and, in certain cir- 
cumstances, four inches and a 
half into the tube itself. The 
latter singular result was obtain- 
ed in the following manner. 

To the perforated center of a 
plate of tinned sheet iron was 
soldered, as represented in the 
accompanying figure, a tube 
eight inches long, and a quarter 
of an inch in diameter. Holes 
were made at intervals in it, 
and to them were soldered small 
leaden tubes, a few inches long, | 


to which a glass tube, bent in 
the form of a double syphon, —————— 


could readily be adapted. Only 
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one of them is seen in the figure. A disk of thin, varnished card, 
four inches in diameter, being placed underneath, and, by means 
of three small pins thrust through it near the edge, separated 
from the plate as far as possible without ceasing to be sustained, 
namely, feur tenths of an inch, on blowing strongly through 
the tube, the colored water rose in the branch a of the glass 
tube four inches above its level in the branch 6, showing the 
air in the tube T’ at the place of junction of the leaden tube, 
four inches and a haif above the tin plate, to be rarer by about a 
hundredth part, than the surrounding atmosphere. In a similar 
manner, the air in any part of the tube nearer the plate, is found to 
be rarer, and, in any part farther from it, to be denser than the 
surrounding atmosphere. These results can be explained only by 
referring them to a kind of retrograde influence of the primary 
rarefaction. The current in the lower part of the tube, meeting 
with diminished resistance, in consequence of the attenuated state 
of the air between the disks, rushes forward with greater velocity 
than that with which it issues from the mouth ; and this accele- 
ration of velocity, producing a secondary rarefaction, extends the 
limits of the primary inwards, as just shown, and outwards by 
increasing the momentum of the radiating currents. 

Boston, December 16, 1840. 


Arr. X VIL — Miscellaneous Odservations on Insects, §c. ; by Dr. 
Joun T. Piummer, of Richmond, Indiana, in letters to the Ed- 
itors, dated Aug. 11, and Dec. 12, 1840. 


Wiruovt the advantage of systematical works, in a desultory 
way, I have long been a deeply interested observer of the habits 
and various developments of living insects, and have witnessed 
many curious phenomena pertaining to them. My botanical re- 
searches, prosecuted over hill and dale, through wet and dry, for 
the last fourteen years, have often brought me into contact with 
those diminutive specimens of creation, the insect tribes, and have 
thus, no doubt, presented some things to my view, which other- 

’ wise I should not have seen. Last summer I picked a dozen re- 

cently fallen plums from beneath one of my trees, and placed 

them in a glass jar, one half filled with earth, for the purpose of 
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learning the progress, and indeed, the character of the curculio, 
with the larve of which this fruit was obviously infested. I had 
never seen the perfect insect. In a few days, the larve forsook 
the plums, and penetrated the contained earth. I did not expect 
to see any thing more of them till next spring; but on casually 
looking at the jar about a month afterward I was greatly surpris- 
ed to find that my prisoners had put off their old clothes, and as- 
sumed a quite different appearance. 'They had of course retired 
below merely to change their dress ; but I did not expect them to 
get through with the duties of the toilet so soon. They were now 
(eighteen or twenty of them) ready to effect their escape through 
the gauze with which I had covered the vessel. 'They manifest- 
ed much sagacity ; a stroug light would arrest all their motions ; 
and when the jar was struck, they would instantly fold up their 
little limbs, and remain for a considerable time motionless and at- 
tached to the gauze, or drop to the earth below like an inanimate 
thing. Ina faint light they were “nimble as a bug,” traversing 
the jar in all directions, but especially going upwards, tumbling 
down, and returning to the top. I separated two of them, and pla- 
ced them with a sound plum, in another glass vessel, to witness 
the manner of their depredation upon the fruit. ‘They lost no time 
in mounting the plum, and preying upon it; but instead of the 
usual incision for the deposit of an egg, they feasted upon it, 
making a broad area where they fed. I am trying a similar ex- 
periment with the “ fly,’’ which has been sadly mischievous this 
year in our neighborhood, attacking in some instances the rye 
and barley as well as the wheat. 

What a difference there is in the retentiveness of life in differ- 
ent insects! A large coleopter I could not destroy by several days 
confinement in carbonic acid gas: after this trial I subjected it for 
hours, to strong ammoniacal gas, with no perceptible effect ; and 
starvation afterward for several weeks, was not fatal to it. (It 
forcibly reminded me of some “ bots” upon which I tried experi- 
meuts many years ago: I could not succeed in killing them by 
any of the powerful agents to which I exposed them, till I cover- 
ed them with sulphur and set fire to it.) On the other hand, some 
neuroptera perished in ten hours by confinement in common air. 
A Lepisma saccharina was placed in a vessel with a small, green, 
trigonal shaped or more properly triquetrous Gryllus: the latter in 
twenty four hours was exceedingly feeble, and soon after died ; 
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the former, after anumber of days, (six or eight,) was as much a 
flirt as ever, wriggling and flouncing at every touch. 

December 12, 1840.—In a former letter, I contrasted the vi- 
tal tenacity of a Lepidium, with that of a common fly. The 
Lepidium is still alive. It has been kept since the date of that 
letter as it had been before, in a perfectly clean cupping glass, 
covered with another cupping glass, so that to human perception, 
life has been sustained without subsistence for many months. 
The continuance of the insect’s existence is in no degree due toa 
state of torpidity during this cold weather. 

In the summer, the larvee of the lady-bug, (slate-colored wings 
with sixteen black dots, the two near the neck approximate, ) were 
very numerous about my residence, and attached themselves, af- 
ter their aphidivorous career, to the trees, walls and other neigh- 
boring objects, by their posterior extremity. The little birds stole 
away many of them; but others were well ensconced, and they 
fellto my share. ‘Thus adherent, the larve struggle by occasion- 
al jerks, for several days, to disengage themselves from their en- 
velope. At last a buff-colored, elliptical and rugose thing appears, 
the old integument having been slipped down into a dense mass ; 
and in twelve hours, the black spots appear upon its partially de- 
veloped wings. It remains firmly fastened to its original point for 
a day or two longer, when another integument is thrown off as 
before, and the perfect bug walks forth. It does not immediately 


leave the spot ; but remains a long time in the vicinity of its exu- J 

vie, perarnbulating around them as if exulting at its escape from 

so mean a habitation. These larve are covered with spines. In 

several instances, those that were so unfortunate as to have attach- 

ed themselves early, were attacked by those still at liberty, and 

destroyed : the prisoner showed by his contortions, &c., that he 

suffered from the wound. 1 saw one of the semi-developed bugs 

destroyed in the same manner; and one of the perfect bugs prey- . 

ing upon an attached larva. Thus voracity continues through 

all the stages of its metamorphosis: the larva living upon its own > 

grade, and the winged bug, upon the larve. P 
Motion of Particles on Melted Spermaceti.—In relation to some | 

remarks in a former number of this Journal, Vol. xxx, p. 198, on ~s 

a singular phenomenon in a burning candle, in which a particle te 


floating upon the melted spermaceti, alternately approached to 
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and was repelled from the wick, the ends being invariably re- 
versed in changing its course, I observe that having repeatedly 
examined other candles, I have not been able to discover any 
thing more than the ordinary capillary attraction in them; and 
am led to believe the repulsion in the case cited, was owing to an 
accidental evolution of minute bubbles of gas at the base of the 
exposed wick. I am strengthened in this opinion, by having ob- 
served some time ago a similar phenomenon in an ash-hopper 
while in operation, in which the cause was obvious; the calm, 
supernatant water, appeared to be very gently directed to several 
little vertices, bearing thither fragments of coal, &c.; as soon as 
they reached the center, a small bubble of air arose in that spot ; 
and bursting, caused the particles adjacent to wheel about and re- 
treat. 


Tooth and Grinder of a Mastodon.—The grinder of a Mas- 
todon ?* and the tusk of an Elephant have been found in this 
State; the first sixteen, and the second thirty miles from this 
place. ‘The tusk was disinterred from a bed of gravel: it must 
have been originally at least six feet in length. Both specimens 
are now in our “ Atheneum.” 


Arr. XVIIL.—On Terrestrial Magnetism; by Joun Locke, 
M. D., Professor of Chemistry and Pharmacy in the Medical 
College of Ohio. 

Medical College of Ohio, Nov. 20, 1840. 


TO THE EDITORS. 


You are already apprised that there was an erratum in my last 
manuscript, published in Vol. xxxix, p. 319, of this Journal, mak- 
ing an apparent disagreement in the results by the two dipping 
needles at Davenport, in Iowa, amounting to 6.75. As the object 
of that communication was to show that the separate results ob- 


* Dr. Plummer’s mark of interrogation, implies a doubt which we presume will 
be easily removed by an examination of the tooth; if of an elephant, it should 
have low processes and the enamel bounding them should extend vertically through 
from top to bottom ; if of the mastodon, the processes will be high and strong, and 
the enamel only superficial over the entire tooth —Sen. Ep. 
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tained by the two needles seldom differed more than one minute, 
I deem it essential to correct the error by copying below the en- 
tire minutes of the observation at that place. 


Davenport, Iowa Territory, Sept. 15, 1839. Lat. 41° 30! V., Lon. 90° W. 


Needle No. 1. B North. Needle No.2 B North. | 

Face of in-| Face of Face of in- Face of | —~ 
strument. | needle. | Dip indicated. strument.| needle. _Dip indic ated. | 
72°55/ E. E. 71°58’ 
w. | w. | 70 47 w. w. | 7202 
we | | 72 47 = 715 
| w. 7106 | w. | 7203 | 
A North. A North 

8. E 70 59 E. E. 72 16 

| w. w. | 72 52 Ww. w. 71 26 | 
70 53 w. 7212.5 | 
| w. 72 87 | w, 7128.5 
| | 8)575 16 8)575 20 
| Mean, 71 54.5 Mean, 71 55 | 


I will here add some observations made on the dip in Ohio, 
Indiana and Kentucky, within the last three months. The re- 
gion over which these observations have been extended, embra- 
ces rather more than two degrees of latitude and three degrees of 
longitude. Dip, intensity, and declination, were all made the 
objects of inquiry, but I here communicate only what relates to 
the dip, especially to show the close agreement of the results of 
the two different needles. 


1. Piqua, Ohio, Lat. 40° 06! N., Lon. 84° 10’! W. Aug, 22, 1849. 


Needle No.1. A North. | | ~ Needle No. 2. B North. _ 
Face of in-, Face of Face of in-; Faceoi | 
strument. | needle. Dip indicated. strument.| needle Dip indicated. 
| 70°4W’ E. gE | 71°47 
w. w. 72 34 w. w. | 71 33.5 
w. E. 70 43 w. E. 71 46 
E. w. 72 30 E. w. | 71 31.5 
B North. A North. 
E. E. 72 44 E. E. | 71 38.5 
w. w. 70 33.5 w. w. 71 23.5 
w. E. 72 42 w E. 7139.5 | 
E. w. 70 24 E. w. | 71 23.5 
~8)572 50.5 8)572 43 
Mean, 71 36.31 ~ Mean, 71 35.375 | 
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Me. 2. Dayton, Ohio, Lat. 39° 44! N., Lon. 84° 07' W. Aug. 21, 1840. 
Needle No.1. B North. Needle No. 2. A North. 


Face of ins Face of Face of in-| Face of 
‘strument. _heedle. Dip indicated. strument.| needle. Dip indicated. 


E 72°37 71923'.5 
| 


70 12 71 11 
72 28 71 25.5 
70 05 71 07 


70 25 71 29 

72 19 71 29 

70 20 ia | 71 25 

72 32.5 71 26 
8)570 55.5 

Mean, 71 21.937 


Vo. 3. Hamilton, Ohio, Lat. 39° 23! N., Lon. 84° 32' W. Aug. 20, 1840. 
Needle No. 1. A North. Needle No.2. B North. 


‘ace of in-] Face ol Face of in- Faceof 
| Struinent needle. | Dip indies uted. —_—ifstrument. _ needle. Dip indicated. 


70° 15’ . 71°084.5 
w. 54.5 70 59 
E. | 06.5 71 12.5 
| 53.5 70 59 
B North. 


00 70 56.5 

00 7 ; 70 51 

50 | 70 59 

8)567 57.5 8)567 57 

Mean, 70 59.687 ~ Mean, 70 59.625 — 


No. 4. Lebanon, Ohio, Lat, 39° 26! N., Lon. 84° 6! W. Aug. 24, 1840. 
_Ne sedle No. 1. A North. ] Needle No. 2. A North. 


Face of in) Faceof }Face of in-; Face of 
}strument.| needle. Dip indicated. strument. needle. Dip indicated. 


71°06. 
72 07 | 70 386 
70 05.5 | 71 OLS 
72 08 70 52 
B North. 
72 02.5 > > | 71 25 
70 00 | 71 04.5 
| 71 525 . 7h 10 
70 OL | 71 07.8 
8)568 27.5 25.5 
Mean, 71 03.437 Mean, 71 03.187 
* Dip at Dayton, in March, 1838, 71° 22'.75. 


w. E. 
gE. | w. 
A North. B North. 
|e | 
w. | w. 
w. | E. 
si 
| 
| | 
| 
E. 
| 
w. 
| Ww. w. 
w. | E. 
| w. 
| | 
| w. | w. 
| Ww. E. 
* 
B 
E. | E. 
w. 
w. E. 
| w. 
| 
| 
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No. 5. Mason, Ohio, Lat, 39° 22! N., Lon. 84° 13! W. 
~ Needle No. 1. 


Terrestrial Magnetism. 


B North 


Aug. 25, 1840. 


Needle No. 2. B North. 


Face of 


Face of in- 
needle. | 


| strument. 


Dip indicated. 


‘ace of in- 
strument. 


Face of | 
needle. | Dip indicated. 


72°03’ 
69 40.5 
71 49 
69 48 


70 00 
71 57 
69 56.5 
7L 59 


8)567 13 


No. 6. Cincinnati, Ohio, Lat. 39° 6! N., Lon. 84° 27! 


Mean, 


, 70. 0 54. 125 


| 71°04 
w. 70 57 
E. 71 05 
w. 70 55 
A North. 
| 05 
| 38.5 
51.5 
| 38.5 
8)567 1 14.5 
Mean, 70 , 70 54.312 


W. Aug. 26, 1840. 


Needle No. I. 


Face 
needle. 


Face of in- 
strument. 


_ A North. 


Dip indicated. 


Face of in 


Nee 


strument. 


_A. North. 
Face 


nee eae. indics ated. 


E. 
w. 
w. 
E. 


E 
WwW 
w. 
E 


69°25! 
71 29.5 
69 26.5 
71 33 


71 40 
69 16 
71 27 
69 23.5 


No. 7. 


8)563 40.5 


Mean, 7 70 27. 56 


Williamstown, Kentucky, Lat. 38° 
eedle e No. 1. B North. & 


36!’ NV. 2? Lon. 84° 
~ Nee 


| 
No 


8)563 460 


Mean, 70 28.25 | 


30/ W.2 Sept. 1, 1840. 


North. 


| Face of 
needle. 


Face of in- 
| strnment. 


Dip indicated. 


strument. 


Face of in- 


Face of 


needle Dip indicated. 


E. 
Ww. 
w. 


71°13’ 
55.5 
09.5 
55 


Mean, 70 04 


70°15 
70 14.5 


E. 


| 
| 
“AN 
| 


69 58.5 
| 69 53 

69 56.5 
| 8)560 34 


Mean, 70 04.25 


| | E. 
w. 
| 
E. E. 
| North. 
| E. 
w. w. 
| We w. 
E. E. 
E. E. 70°3145 
w. w. 7O1L5 
: | E. | w. | 70 33 
w. E. 70 13 
B North. rth. 
E. E. 70 32.5 
w. | w. 70 35 
E. w. 70 32.5 | 
| E. 70 37 
E. | 
| | w. | 70 11 | 
E. E. 70 15 
North. orth. | 
E. 68 58 E. 69 53 
w. | 71 10.5 w. : 
Ww. | 68 59 Ww. E. | 
E. | 71 E. w. 
| 8)560 32 | | 
| 
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No. 8. Lexington, Kentucky, Lat. 38° 6! N., Lon. 84° 18' W. 


“Needle No. 1. B North. 
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2, 1840. 


Sept. 


Needle No. 2.. A North. 


Face of in- 


strument. 


Face of 
needle. Dip indicated. 


Face of in- 
strumenot 


Face of 


needle. Dip indicated. 


! 71°05! 
68 40 
71 05 
68 38 


68 55 
70 58 
69 06 
70 49 


8)559 16 


Mean, 69 54.5 


69°40 .5 


Mean, 69 54.562 


No. 9. Clay's Ferry, Kentucky River, 


Lat. 37° 


1840. 


53' 


Lon, 84° 18/2? W. Sept. 3, 


Needle No. 1. B North. 


Needle No. A North. 


Face of 
needle. 


Face of in- 
Dip indicated. 


Face ot in- 
strument. 


Face of | 


needle. __Dip indicated. 


| strument. 
70°48’ 
68 45 
70 47 
68 41 


49 
53 
48 
53.5 


E. 


E. 


E. 


8)558 24.5 


Mean, 69 48.06 


E. 
w. 
Ww. 


w. 
Ww. 


69°: 5 
69 

69 

69 
North. 
69 
69 


E. | 


56.5 

69 46.5 

69 59.5 
23.5 
Mean, 69 47 937 | 


At the above locality, Professors Peter and Alvord, of the T ransylvania Uni- 
versity, were present and read the indications with me. 


No. 10. Frankfort, Kentucky, Lat. 33° 


14’ N., 


Lon. 84° 40! W. Sept. 4, 1840. 


| Needle No. 1. A North. 


\Face of in-| Face of 


| Strument. needle. Dip indicated. 


Face of in- 
strument. 


Needle No. 2. A North. 
~ Face of 
needle. 


Dip indicated. 


68048” 
| w. 71 02 
| 69 00 
| 70 58.5 


“71 03 
68 43 
71 06 


|8)559 22 


| 
| 
| 
| 2 68 41.5 
| 
| 


Mean, 69 55.25 


69°958.5 
69 34 
70 
69 35. 


E. 


Ww. 


B 


| 
North. 


70 04.5 
69 48.5 
70 055 
70 03.5 
8)559 14 
Mean, 69 54.25 


“Vol. xi, No. 1.—Oct.-Dec. 1840. 


| — 
| E. | E. 
w. | w. Ww. w. 69 53.5 
w. Fr. w. | E. | 69 46 
| E. w. + 69 49.5 
A North. B North. 
E. E. E. E. | 69 65.5 
w. w. w. w. | 69 53.5 
| w | EB | Ww. E. 69 68.5 
| Ww. | E. w. | 69 59.5 
| | | _5)559 16.5 
| 
| 
= 
A North. B 
| E. | 68 | 
| ow. w. | 70 w. 
| w. 68 | E. 
| | w. | 70 
— 
= — (as 
| E. | 
| w. | w. | 
E. = | 
B North 
| & E. E. 
| | w. w. 
| | Ww. w. E. 
| | E. E. Ww. 
| | | | 
| | 
20 
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'o. 11. Louisville,” Kentucky, Lat. 38° 3! N., Lon. 85° 30! W. 


Terrestrial Magnetism. 


Sept. 7, 1840. 


Needle No.1. A North. Needle No. 2. B North. 
Face ofin-| Faceof| Face of in-) Face of 
strument.| needle. Dip indicated. strument.| needle. Dip indicated. | 
E. | EB. | 68°56 E. E. 70°17/.5 
w. w. | 71 23 w. w. 70 06.5 
w. E. 68 52 w. E. 70 14.5 
E. w. 71 22 E. w. 70 10 
B North. A North 
E. Ee. | 71 18.5 E. E. 70 03.5 
w. w. | 68 40 w. w. 69 48.5 
w. E. 7L 20 w. E. 70 06.5 
E. w. 68 42 E. w. 69 47.5 
8 )560 33.5 8 )560 34.5 
~~ Mean, 70 04.19 Mean, 70 04.31 


No. 12. Mount Vernon, Indiana, Lat. 37° 59! N., Lon. 87° 47' W. Sept. 10, 1840. 


No. 1. A North. Needle No. 2. A North. 
Face of in-; Face of Face of ing Face of Calpe aiaties 
strument.| needle. Dip indicated. etrument | needle. Dip indicated. 
E. E. 67°58’ E. E. 68°59 | 

w. w. 70 05.5 w. w. 68 36 

w. E. 67 56.5 w. E. 68 56 
E. w. 70 09 E. w. 68 38 
B North. B North. | 
| 70 04 | 69 045 
w. w. 67 38.5 w. w. 69 03 | 
w. E. 70 04 w. E 69 13.5 | 
E. w. 67 35 zB. w. 69 00 
8)551 30.5 8)551 30 
Mean, 68 56.31 | Mean, 68 56.25 | 


* The above observations were made on Corn Island, in the Ohio. 


At Jacob’s 


Woods, two miles south of the island, the dip was 69° 57’.1. 


On August 31, 1839, the dip on Cora Island was 70° 08! 
Sept. 7, 1840, “ . 70° 04! 
March 11, 1840, the dip at Jacob’s Woods was 69° 57’ 
Sept. 7, 1840, «“ 69° 57! 


The above exhibits the greatest change of dip which I have 


short a distance as two miles. 


ever noticed in so 


= 
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No. 13. New Harmony, Indiana, Lat. 38° 11! N., Lon. 87° 48’ W. Sept. 11, 1840. 
Needle No.1. B North. Needle No. 2. B North. 


Face of Faceof Face of Face of 
 Strument. needle. Dip indicated. strument./ needle. | _Dip indicated. 
70°17’ E. E. 69° 15/ 

67 43 69 11.5 

70 19.5 69 13.5 


67 40 ; 3 69 23.5 


| 
| 
| 
| 


67 58 
70 18.5 
67 55 
70 18 ’ w. 
8)552 29.0 
Mean, 69 03.62 
2d observation, 69 02.3 2d observation, 69 06.8 
3d do. 69 03.62 3d do. 69 06.8 
3) 9.54 3) 24.7 
~ Mean of 24 obs. 69 03.18 | Mean of 24 obs. 69 06.82 


4h paran 


In the above observations, it appears that each needle, while it 
gave by repeated observations results consistent with itself, dif- 
fered obstinately from the other to the amount of near four min- 
utes. 


No. 14, Princeton, Indiana, Lat. 33° 23' N., Lon. 87° 30! W. Sept. 16, 1840. 
Needle No.1. A North. Needle No. 2. B North. 


Face of in-| Faceof | Face of in-| Face of 
strument.| needle. Dip indicated. strument.| needle. Dip indicated. 


68°07’.5 69°35’ 
70 45.5 a 3 69 25.5 
68 04 69 29.5 
70 39.5 69 30.5 
. A North. 
70 40 69 27 
68 00 69 05 
70 35 69 27 
68 07 69 03 
8)554 68.6 8)555 025 
Mean, 69 22.31 ~~ ‘Mean, 69 22.81 


E. 


w. w. 
w. | E. 
E. w. 
B 
| & E. 
w. Ww. 
w. | E. 
E. | Ww. 
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No. 15. Vincennes, Indiana, Lat. 38° 43! N., Lon. 87° 25’ W. Sept. 18, 1840. 


|" Needle No.1. BNorth. ____Needle No. 2. North. 
| Face of in-| Face of Face of in-| Face of 
}strument. | needle. Dip indicated. strument.| needle. | Dip indicated. 
| & | 7191045 E. E. | 69°52’ 
w. | w. 68 25 w. w. | 69 40.5 
w. E. 71 06 w. E. | 69 52.5 
E. | w. | 68 31.5 E. w. | 69 50 
A North. B North. 
E. zr. | 68 46.5 E. s | 69 56.5 
w. w. | 71 03 w. 69 56 
w. | E. | 68 36 w. gE | 69 50 
E. w. | 71 11.5 E. w. 69 63 
| '$)558 500 8)559 00.5 
| Mean, 69 51.25 Mean, 69 52.56 


No. 16. Paoli, Indiana, Lat, 38° 35' N., Lon. 86° 25! W. Sept. 20, 1840. 


[Needle No. 1. A North. | Needle No. 2. A North. 
Face of in Face of Face of in|” Face of | 
strument.) need) Dip indic ated. ‘strument needle ___Dip indicated. | 
E. 68°30" E. | 69°30’ 
| w. | 70 47.5 | w. | w. 69 26.5 | 
Ww. 68 30 w. E. 69 34.5 | 
| E. w. | 70 45.5 E. w. 69 25 
B North. B North. 
| | 70 ge. | £. 69 37 
w. w. | 68 12 w. w. 69 41.5 
| ow, E. | 70 49 w. E. 69 39.5 | 
| E. w. | 68 21 E. w. 69 51.5 
| | 8)556 420 8)556 45.5 
| Mean, 69 35.25 ~~ Mean, 69 35.68 


The close agreement of the results of these two needles, will 
undoubtedly surprise experimenters on magnetism. 'They are 


much nearer to identity than at first I had hoped to bring them. 
The desirable object has been accomplished partly by a fine in- 
strument, and partly by peculiar manipulations, which, when I 
have perfected, I shall communicate to the public. 


= 


Electrography. 


Art. XIX.—Electrography or the Electrotype.* 


Instructions for the Multiplication of Works of Art in Metal 
by Voltaic Electricity ; by Tuomas Spencer. (Part IV of 
Griffin’s Scientific Miscellany: Glasgow, 1840, pp. 62.) 


Ir is now about three years since we were first informed in the 
public prints, that Prof. Jacobi, of St. Petersburg, had succeeded 
in producing lines of metallic copper in relief, upon plates of the 
same metal, by precipitation from the solutions of the sulphate of 
that metal, by aid of Voltaic electricity. 

Since that time very many experiments have been instituted 
on the subject, all having the same object in view, viz. the pro- 
duction of perfect metallic casts or copies of medals, copper-plates, 
and other works of art. But no one has attained the object more 
perfectly or by more simple means than Mr. Spencer, of Liverpool, 
whose attention was called to this subject before any thing was 
known by him of what Prof. Jacobi had done. We do not pre- 
tend to give an opinion as to the priority of claim which either 
of these gentlemen may have to the process in question, since we 
deem it quite possible that each may have pursued his own re- 
searches, both leading to the same result, without any knowledge 
of what was doing by the other; and without the slightest inten- 
tion of interference.t 

The conditions necessary to the success of this process are the 
following. 1. Two fluids, one of which must be a saturated so- 
lution of the salt, on the negative side of a Voltaic series ; the oth- 
er may be, either water slightly acidulated with sulphuric acid, 
or a weak saline solution, as sulphate of soda. 

2. These two fluids must be in contact without mizture; this 
is effected by placing them in a vessel provided with a porous di- 
vision, such as plaster of Paris, unglazed earthen ware, brown 
paper, bladder, calf-skin, or other animal membrane. 


* Some of our readers may have been surprised, that we have not sooner given 
an account of this important art. We should have done so, but preferred to wait 
until we had time to go through ourselves with the process in all its details. We 
were reminded of our backwardness by receiving, through the kindness of the 
author, the work whose title stands at the head of this article, and have revised 
our experiments made many months since on this subject, and instituted others. 
Our experience will be found in the above notice of Mr. Spencer’s pamphlet. 

+ In a Liverpool paper, we find an ardent vindication of Mr. Spencer’s claim to 
priority and superior excellence in the results. 
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3. Aconnection must also be established between the two fluids 
by means of a metallic strap or wire; to the end of this strap 
which is in the metallic salt, must be soldered the object to be 
copied, which must also be a metal or at least have a metallic sur- 
face ; to the other end of this metallic connection, which is in the 
acidulated water, a piece of zinc must be attached by soldering. 

The accompanying figure taken from Mr. Fig. 1. 
Spencer’s pamphlet, will render the forego- 
ing conditions of the experiment quite plain. 

A, is a glass vessel, (a common drinking tum- 

bler answers very well;) B, is a straight tube 

of glass, in this case an argand lamp chim- 

ney, having the lower end closed by a dia- 

phragm of plaster, brown paper, or animal 

membrane ; C, the object to be copied; E, 

a piece of zinc; F, the copper connecting 

wire soldered to C and E; D, acover of any 

convenient material, (a cork or piece of wood, ) 

fitting A, and provided with two holes, one in the center for hold- 
ing the glass B in its place and another to permit the wire F' to 
pass. ‘The apparatus being thus arranged, pour into A, a satura- 
ted solution of sulphate of copper warmed to 100° or 120° F., 
and into B, a warm weak acid water to the same level as the so- 
lution in the outer vessel.* 

A more simple form of apparatus, 
and one which we have used with good 
success, is shown in the following fig- 
ure ; we describe it because we believe 
it is much better adapted to the means 
of the inexperienced experimenter than 
the foregoing, and its manipulation is 
also much simpler. 

A, is an earthen ware pot of any requi- 
site capacity ; B, 5, the porous division, 
which may be made by casting plaster 
of Paris across from side to side, and 


* Mr. Spencer objects to the use of an apparatus where the plates are vertical, 
because the deposition is of unequal thickness ; but we have found no difficulty 
if the solution is kept saturated. 
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its position and thickness may be regulated at pleasure, by two 
boards fitting the sides of the vessel and leaving the desired space 
between them ; after the plaster has become firm, the boards may 
be withdrawn. Any of the substances before named will answer 
to form this division. C, D, the two chambers formed by the divis- 
ion B, 6. Either of these may be devoted to the cupreous solu- 
tion, and the other to the saline or acid water. The connecting 
wire will then form an arch between the two, supported by a strip 
of wood laid over the division. Mr. Joseph Saxton, of the Uni- 
ted States Mint, showed us one of these little pots which had been 
sawn down by a stone-cutter’s saw, in the line B, 4, and into the 
slit so formed, a piece of calf-skin was inserted and the joint se- 
cured from leakage by a hoop of iron, fitted with a binding screw.* 

These two forms of apparatus will be found quite sufficient to 
copy most objects of art except large engraved plates, which must 
be provided with a box suited to their form and dimensions. 

Being provided with such an apparatus as has been described, 
the next question is, how to make use of it in copying any ob- 
ject of art; to accomplish this, the experimenter must proceed 
as follows :—F rst, of metallic medals. A concave copy of the 
medal must be first obtained, either by fusible metal, or by im- 
pressing it on soft and bright sheet lead, in a press of sufficient 
power to strike up its most delicate lines boldly. This prelimi- 
nary step is not indispensable, because the object to be copied 
may be at once immersed in the cupreous solution, and a deposit 
obtained on it, which must subsequently be removed, and used 
asa mould, in which to cast the relief; but it is obvious that 
twice the time is required in this way, to obtain the final copy, 
beside the danger of injuring the beauty of the medal by solder- 
ing the connection on it, however adroitly that operation may be 
performed ; and the deposited copper is much more difficult to re- 
move from a bed of the same metal, particularly if the matrix 
was itself the result of Voltaic casting. But in whatever manner 
the intaglio copy may have been obtained, before immersing it in 
the cupreous solution, all those parts of the surface not intended 
to be copied, must be covered with bees’ wax or varnish, applied 


* Mr. Saxton has by this mode, copied a Daguerreotype plate ; the picture being 
visible by the difference of polish in the deposit. This is the strongest proof of 
the great delicacy of this process which has come to our knowledge. 

| See Mr. Spencer's book, p. 47, fur a good form of apparatus for this purpose. 
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with a brush, the mould being previously warmed slightly, so that 
the wax may be more evenly distributed. The wire connecting 
the mould with the zinc, must be soldered to the back of the lead- 
en impress. No sooner are the poles of this small battery con- 
nected and placed in their respective solutions, than the deposit 
of metallic copper commences on the mould, copying with in- 
conceivable delicacy, all the most minute lines and even the 
shades of polish which may be on the face of the matrix. Great 
care is necessary to see that the surface to be deposited upon, is 
clean and bright, for the least grease or foreign matter, even such 
as would come from the fingers, will prove an impediment to the 
uniformity and beauty of the result. From one day to three days 
are necessary, to obtain a copy of a medal or of any object of similar 
size, according to the required thickness of the deposit. During 
this time, the apparatus should be placed in a situation where the 
temperature can be maintained at about 100° or 120°, and the 
saturation of the cupreous solution should be carefully insured, by 
suspending in it a gauze bag containing crystals of the salt, which 
will be dissolved as the strength of the solution declines. If this 
latter precaution be neglected, the free acid resulting from the 
constant decomposition of the sulphate of copper will interfere 
materially with the success of the result, and the tenacity of the 
deposited copper, as well as the rapidity with which the process 
proceeds seems to depend in some measure, on the temperature 
being moderately elevated. 

After the deposit has gained sufficient thickness, it may be ea- 
sily removed by immersing the united metals in boiling water, or 
better by holding the matrix for a moment over a spirit lamp, or 
if large and heavy, over a chaffeur of burning coals, when the 
different expansibility of the two metals will cause an instant sepa- 
ration, with a smart crackling sound. The separation of the depos- 
it, where it has fallen on a matrix of copper, is not however, so ea- 
sy, but it may generally be effected without serious difficulty, if 
previously to placing the matrix in the solution, its warmed surface 
be slightly covered with fine bees’ wax, which must then be re- 
moved with great care from all parts of it, while still warm, rub- 
bing it briskly with a clean fine cloth, all the wax seems to be re- 
moved, but in fact, a film remains which is sufficient to prevent 
chemical union between the surfaces, although if carefully done, 
not interfering with the deposition of the metal. The casts thus 


i 
i 
te 
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obtained, have all the sharpness of the original, and may be bronz- 
ed in the usual way, to any color which may suit the taste of 
the experimenter.* 

Engraved plates of copper may be copied with equal success 
by this method, and already this has become an important branch 
of the engraver’s art,t and we hear of large and elaborate plates 
being thus multiplied to any desired extent. We should suppose 
that by availing ourselves of this advantage, the great expense 
of steel plates might be avoided. Such copies may be fur- 
nished at a price but little exceeding that of ordinary engraver’s 
copper. Mr. Spencer says, that copies of engraved plates may 
be taken in lead, by pressure as before described, but we should 
doubt if large plates could be thus treated with success ; and that 
the first copy ought to be in copper, which when once obtained 
will answer any number of times. 

But the usefulness of this process would be much abridged 
were it applicable only to metallic bodies. Such however is not 
the case. Almost any non-conducting surface may be rendered 
a conductor by the following ingenious process, proposed by Mr. 
Spencer. Wash the surface to be metallized with nitrate of silver, 
by a camel’s hair pencil, and then expose this surface thus treated 
to the vapors of phosphorus dissolved in alcohol or spirits of tur- 
pentine, which for this purpose should be placed in a capsule, 
and gently warmed by a spirit lamp, or over a sand-bath. In- 
stantly the silver is reduced to a phosphuret, and covers the whole 


* A bronzing solution may be made by taking two parts of acetate of copper, and 
one of muriate of ammonia, and dissolving them in acetic acid (or vinegar ;) boil the 
solution and add water until no longer any white precipitate falls, and only a slight 
metallic taste remains: filter it, and place the medal to be bronzed in a copper ba- 
sin; pour the solution, while boiling, on the object, and keep up the ebullition for 
some time; examine the medal frequently, and when the desired shade of oxida- 
tion has been attained, remove it and wash it most carefully in several waters ; oth- 
erwise a whitish film will subsequently come over it, injuring its appearance. The 
article to be bronzed must be previously cleaned bright, and be free from all greas- 
iness. 

t Beautiful examples of engravings thus obtained, appeared in the Westminster 
Review, for Septemper last, and side by side with them, impressions from the orig- 
inal plate. No difference could be perceived on the closest examination. Dr. Chil- 
ton, of New York, has also obtained equally good results, an example of which 
was given in the July number of Prof. Mapes’ American Repertory. We may also 
add, that we have succeeded in copying a plate, (a head of John Bunyan,) six by 
nine inches, and that in some future number, we may give some examples, as occa- 
sion may require. The London and Edinburgh Philosophical Magazine and New- 
ton’s Journal, have also contained examples of this art. 

Vol. xt, No. 1.—Oct.-Dec. 1840. 21 
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surface, however delicate or intricate, with a thin metallic film, 
which will be found a good conductor. We have in this way 
obtained deposits on plaster, and even paper, and any one by 
availing himself of this fact may procure perfect fac-similes in 
copper of those beautiful reliefs of animals and plants, &c., on 
Bristol paper, by Dobbs of London. In doing this it is neces- 
sary to protect the back and sides of the plaster or paper by var- 
nish, to prevent its absorbing water, and thereby injuring the 
sharpness of the copy. 

We have thought that with proper care in the details, this 
mode might be with great advantage, applied to the production 
of copper busts and statues. For this purpose let a plaster mould 
be obtained, such as is used in the production of common plaster 
casts ; let the individuai parts of this mould be carefully treated, 
in the manner just described, to render their surfaces conductors ; 
the mould may then be united, and all requisite care being taken 
to see that the joints are properly secured and closed, so as not 
to interrupt the conducting surfaces, let it be placed in a vessel 
of suitable form, and completely immersed in a solution of sul- 
phate of copper, and treated in a manner similar to any other ob- 
ject under such circumstances. We regret that it is not in our 
power to say that we have done this, and we are not aware that 
any experiments on this point have been published.* If it can 
be done successfully, its value to the arts will be very great ; fur- 
nishing the artist at once with the means of perpetuating his 
fame by a literal monumentum are perennius. 

This art has sprung up and grown to great perfection almost in 
a day ; and we hear from every quarter, accounts of its application 
to new and valuable purposes. The art of printing seems likely 
to profit greatly by this new coadjutor. The type-founder can 
now fill his moulds with copper and thus obtain plates which will 
outlast their owners, while their superior hardness and durability 
will warrant the expenditure of much greater care and labor in 
finishing all their details.+ 


* A plaster bust may, after proper preparation, be inclosed in copper by this 
mode ; but the surface of the deposit, after attaining the thickness of stout paper, 
manifests, according to our observations, a tendency to rise up in grains like shot, 
and after a little, the sharpness of the inclosed plaster is lost; we doubt therefore if 
this modification of the process can ever be pursued with much hope of success. 

t Mr. Spencer sent us with his pamphlet, a handsomely printed table in 8vo. 
from type thus produced. 
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The wood-engraver can now furnish blocks which will admit 
of much greater delicacy of finish, although it is doubtful if any 
material can endure the common press for a longer time than well 
prepared wood is stated to have done. But the ease and accuracy 
with which the most elaborate designs may be multiplied, will 
give this mode the preference. 

The question very naturally arises, to what metals is this pro- 
cess applicable? We believe we are warranted by the present 
state of our knowledge, in stating that it has hitherto been applied 
successfully to copper alone, although no reasonable doubt can be 
entertained that modes will yet be discovered by which it can be 
profitably used with other metals. Platinum has been thus pre- 
cipitated from its chloride, not in a useful form, but in the state 
of minute division, in a black powder, resembling spongy piati- 
num. ‘This result is the more to be regretted, since we are in 
great need of new and economical modes of working this invalu- 
able metal. Gold and silver may be also thrown down from their 
respective chloride, and nitrate; but the film deposited is very 
thin, and may be removed by rubbing with the finger, and 
ceases to be deposited when the surface on which it is produced 
is entirely covered. We were indeed informed, a few months 
since, that M. De La Rive had furnished the artists of Geneva 
with a modification of this process, whereby they were able to 
gild spoons and other articles of silver successfully. But we un- 
derstand that more was expected from it than has been realized. 
Lead may be treated in this way, but it is so readily worked in 
other modes, that it presents no object. 

We have observed in numerous experiments on this subject, 
that not only the thickness of the porous diaphragm, but also the 
nature of its surface, influences the rapidity and character of the 
deposited copper. Thus in using a plaster division, formed in 
astone pot, as shewn in fig. 2, by casting between two boards, 
the surfaces of the division became perpendicularly striated by the 
grain of the wood, and by little prominences on the lower end, 
as left by the saw. ‘These striae were apparent on the deposit, 
giving it the appearance which metals receive from the rolling 
cylinder—and they were very bold when the copper had attained 
the thickness of a dollar. Calf-skin gave no such result; on 
the contrary, the surfaces of deposits obtained with that sub- 
stance as a division were quite smooth. Bladder-skin, undressed, 
causes the deposit to be pitted with little hollows and correspond- 
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ing granulations over its whole surface, each inequality answer- 
ing to a similar one on the membrane. 

These facts may be important in the practical use of this art, 
where success depends on the beauty of the result. 

Mr. Spencer remarks, that in these experiments the zinc should 
never be amalgamated, notwithstanding the great advantage of 
that mode of treating zinc in other Voltaic arrangements. Our 
experience, on the other hand, has shewn us that there are advan- 
tages in adopting this method, and the results which we have 
obtained with amalgamated zinc, have been very good. 

The phenomena attending this process are interesting. It has 
been long known that in the electrolysis of a metallic salt, both 
the salt and the water of the solution are decomposed. In this 
case the sulphate of copper is at first resolved into sulphuric acid 
and oxide of copper, and the water also into its elements. 
The sulphuric acid being electro-negative goes over to the zinc- 
ode, whither the oxygen of the decomposed water has also gone. 
Here the oxygen unites with the zinc to form the oxide of that 
metal, which is instantly dissolved by the free sulphuric acid, 
forming sulphate of zinc. But the hydrogen liberated from the de- 
composed water all goes to the platinode, where, finding the oxide 
of copper, it unites with its oxygen to form water, and the metal- 
lic copper is deposited, according to its own laws of crystallization, 
on the nearest metallic surface in the Voltaic circuits. Hence the 
art which forms the subject of this article. It must also be re- 
membered that the same phenomena attend the zincode of this 
series that we have described as belonging to the copper or plati- 
node, namely, water is there decomposed, the oxygen forms ox- 
ide of zine, and the hydrogen goes to reduce the oxide of cop- 
per, unless indeed, there is an excess of sulphuric acid in the 
zine cell, in which case, free hydrogen will be evolved from 
that cell. ‘The deposit of metallic copper is an exact equivalent 
for the oxidation of the zinc. Indeed no deposit can take place 
until the zine is oxidized, and hence the necessity of a free acid 
or saline fluid in the zinc cell, to commence the decomposition. 

Muck light has been thrown by these experiments and those of 
Mr. Fox on the mode in which metallic deposits occur in nature. 
But at this time we can only mention the subject; to treat of it 
would require more space than we can at present command; we 
postpone it therefore to some other occasion. B. S., Jr. 

Yale College Laboratory, Dec. 23d, 1840. 
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Art. XX.— Bibliographical Notices. 


1. Report on the Tea Plant of Upper Assam; by Wu. Grirritn, 
Assistant Surgeon Madras Establishment, late member of the Assam 
Deputation.* (From the Transactions of the Agricultural Society 
of Calcutta,) pp. §5, 8vo. With two plates and four maps or charts.— 
The important discovery that the genuine tea-plant is indigenous to 
Upper Assam, which was made in the year 1834, excited, as might be 
expected, a high degree of interest ; and the East India Company, who 
were already attempting the cultivation of the tea in their possessions, 
by its introduction from China, appointed a deputation to examine the 
country in which the plant had been discovered. ‘The officers se- 
lected for this duty were Dr. Wallich and Mr. Griffith as botanists, 
and Mr. McClelland as geologist, who set out upon their mission in 
the aviumn of 1835. The pamphlet before us is said to be a second 
or revised report: we cannot determine the date of its publication, 
and we have not seen the volume of the Transactions of the Agricul- 
tural Society of Calcutta, of which it is said to form a part, but it 
probably appeared as early as the year 1838. Owing to the present 
relations of China with England, the subject of which it treats never 
possessed so great an importance as at the present time, unless in- 
deed (as is not very improbable) the future experiments of the East 
India Company in the cultivation of the tea-plant are to be prosecuted 
on Chinese soil ! 

The report contains a good deal of merely local or personal mat- 
ter, and is so extensive that we can give nothing like an analysis of 
its contents. The first part is occupied with the Movements of the 
Deputation, enumeration of the tea localities, and the appearance 
of the Tea-plants. The plant, it appears, occurs in patches of very 
limited extent, but the localities are said to be numerous. It is a 
shrub of ordinary size, or rarely reaching the altitude of a small tree, 
growing in low situations, in a very light and porous soil, which is al- 
ways yellowish or reddish-yellow; and the climate is remarkable for 
its humidity. The second part consists of Remarks on the Vegeta- 
tion associated with the Tea-plantin Assam andin China. The third 
is a Comparison between the Flora of Upper Assam and that of Chi- 
na, in somewhat similar latitudes ; a subject of great difficulty, owing 
to the slight knowledge we possess of the vegetation of China, but 
which is very ably investigated by Mr. Griffith, especially as to the 
indications which the presence or predominance of particular tribes or 


* Received from the author. 
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genera afford respecting the nature of the climate. Part IV is occu- 
pied with a Comparison between the climate of Upper Assam and 
that of the Tea Provinces of Central China, compiled from the im- 
perfect observations that have been made. Part V, is an Examina- 
tion into the nature of the stations of the Tea-plant in the Province 
Kiang-nan and Kiang-see, in which Mr. Griffith contradicts the opin- 
ion introduced by Abeel, and for a long time prevalent, that the plant 
is a native of, or at least better adapted to, places of considerable ele- 
vation, or of such a nature that snow and frost are of common occur- 
rence in the winter months. In Part VI, Remarks on the genus to 
which the Tea-plant belongs, and on the geographical distribution of 
the Indian plants of the same natural order, the author comes to the 
conclusion that the tea-plant and the Camellia belong to the same ge- 
nus. Part VII, which is occupied with Remarks on the plans of Tea 
culture adopted by the Tea Committee, and on a proposed new and 
improved mode of cultivation; it contains a brief history of the at- 
tempts which have been made to introduce and cultivate the tea-plant 
in India, and of the alleged mistakes which have been committed ; it 
is very controversial in its character. ‘The author also takes up the 
question whether the green and black teas of commerce are the pro- 
duce of the same species, modified by culture, soil, and mode of pre- 
paration; or whether they are derived from two distinct species. But 
after enumerating the various opinions which have been advanced, he 
leaves this long controverted question exactly where he found it. The 
remainder of the report is chiefly devoted to a detailed consideration 
of the steps which should be followed in the cultivation of the plant, 
whether indigenous or imported, and which, in his opinion, would 
render its success certain. ‘This conclusion is adopted on the follow- 
ing grounds, viz:— 

1. That the tea-plant is indigenous to, and distributed extensively 
over, large portions of Upper Assam. 

2. That there is a similarity in configuration between the valley of 
Assam and two of the best known tea provinces of China. 

3. That there is a similarity between the climates of the two coun- 
tries, both with regard to temperature and humidity. 

4. That there is a precise similarity between the stations of the 
tea-plant in Upper Assam, and its stations in those parts of the prov- 
inces of Kiang-nan and Kiang-see that have been traversed by Euv- 
ropeans. 

5. That there is a similarity both in the associated and the general 
vegetation of both Assam and those parts of Chinese tea provinces 
situated in or about the same latitude. 
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2. Report of M. Guittem1n, Botanical Assistant at the Museum 
of Natural History, presented to the Minister of Agriculture and 
Commerce, on the subject of the Expedition to Brazil, undertaken 
principally with the view to obtain information respecting the culture 
and preparation of the Tea-piant, and the introduction of this shrub 
into France. (Revue Agricole, 16me livraison.)—An abridged trans- 
lation of this report is published in the seventeenth number of Hook- 
er’s Journal of Botany, for October, 1840. Mr. Guillemin returned 
from his important expedition in July, 1839, bringing with him fifteen 
hundred living tea-plants, about one third of the number with which 
he left Rio Janeiro, and having collected much information respect- 
ing the cultivation and preparation of tea in Brazil. The following 
extract is copied from the translation mentioned above. 

“In the middle of November I had an opportunity of observing the 
method pursued when culling the tea, which is performed by black 
slaves, chiefly women and children. They carefully selected the ten- 
derest and pale green leaves, nipping off with their nails the young 
leaf bud, just below where the first or second leaf was unfolded. One 
whole field had already undergone this operation; nothing but tea 
shrubs stripped of their foliage remained. The inspector assured me 
that the plant receives no injury from this process, and that the har- 
vest of leaves was to become permanent by carefully regulating it, so 
that the foliage should have grown again on the first stripped shrubs, 
at the period when the leaves of the last plants were pulled off. About 
twelve thousand tea shrubs are grown in this garden; they are regu- 
lariy planted in quincunxes, and stand about one metre distant from 
each other ; the greater number are stunted and shabby looking, pro- 
bably owing to the aspect of the ground, which lies low, on the level 
of the sea, and exposed to the full rays of a burning sun; perhaps the 
quality of the soil may have something to do with it, though this is 
apparently similar to the prevailing soil in the province of Rio Janeiro. 
This soil, which is highly argillaceous, and strongly tinged with trit- 
oxide of iron, is formed by the decomposition of gneiss or granite 
rocks. The flat situation of this tea ground is unfavorable to the im- 
provement of the soil, for the heavy rains which wash away the su- 
perfluous sand from slanting situations, of course only consolidate 
more strongly the remaining component parts, where the land lies 
perfectly level, and thus the tea plants suffer from this state of soil. 

“The kindness of M. de Brandao, Director of the botanic garden, 
induced him to invite me, shortly after I had seen this above described 
tea ground, that I might inspect all the operations for the preparation 
of tea. I found that the picking of the leaves had been commenced 
very early in the morning, and two kilogrammes were pulled that were 
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still wet with dew. These were deposited in a well polished iron 
vase, the shape being that of a very broad flat pan, and set on a brick 
furnace, where a brisk wooden fire kept the temperature nearly up to 
that of boiling water. A negro, after carefully washing his hands, 
kept continually stirring the tea leaves in all directions, till their ex- 
ternal dampness was quite evaporated, and the leaves acquired the 
softness of linen rag, and a small pinch of them, when rolled in the 
hollow of the hand, became a little ball that would not unroll. In 
this state the mass of tea was divided into two portions, and a negro 
took each and set them on a hurdle formed of strips of bamboo, laid 
at right angles, where they shook and kneaded the leaves in all direc- 
tions for a quarter of an hour, an operation on which much of the beau- 
ty of the product depends, and which requires habit in order to be pro- 
perly performed. Itis impossible to describe this process: the motion 
of the hands is rapid and very irregular, and the degree of pressure 
requisite varies according to circumstances; generally speaking, the 
young negro women are considered more clever at this part of the work 
than older persons. As this process of rolling and twisting the leaves 
goes on, their green juice is drained off through the hurdle, and it is es- 
sential that the tea be perfectly divested of the moisture, which is acrid, 
and even corrosive, the bruising and kneading being specially designed 
to break the parenchyme of the leaf, and permit the escape of the sap. 

“When the leaves have been thus twisted and rolled, they are re- 
placed in the great iron pan, and the temperature raised till the hand 
can no longer bear the heat at the bottom. For upwards of an hour 
the negroes are then constantly employed in separating, shaking, and 
throwing the foliage up and down, in order to facilitate the desicca- 
tion, and much neatness and quickness of hand were requisite, that 
the manipulators might neither burn themselves nor allow the masses 
of leaves to adhere to the hot bottom ef the pan. It is easy to see 
that, if the pan were placed within another pan filled with boiling 
water, and the leaves were stirred with an iron spatula, much trouble 
might be obviated. Suill, the rolling and drying of the leaves were 
successfully performed ; they became more and more crisp, and pre- 
served their twisted shape, except some few which seemed too old and 
coriaceous to submit to be rolled up. The tea was then placed ona 
sieve, with wide apertures of regular sizes, and formed of flat strips 
of bamboo. The best rolled leaves, produced by the tips of the buds 
and the tenderest leaves, passed through this sieve, and were subse- 
quently fanned, in order to separate any unrolled fragments which 
might have passed through with them; this produce was called Jm- 
perial, or Uchim Tea. It was again laid in the pan, till it acquired 
the leaden gray tint, which proved its perfect dryness, and any defec- 
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tive leaf which had escaped the winnowing and sifting was picked out 
by hand. The residue, which was left from the first fanning, was sub- 
mitted to all the operations of winnowing, sifting, and scorching, and 
it then afforded the Fine Hyson Tea of commerce; while the same 
operations performed on the residuum of it, yielded the Common Hy- 
son; and the refuse of the third quality again, afforded the Coarse 
Hyson. Finally, the broken and unrolled foliage, which was rejected 
in the last siftings, furnish what is called Family Tea, the better kind 
of which is called Chato, and the inferior Chuto. The latter sort is 
never sold, but kept for consumption in the families of the growers. 

“Such is the mode of preparation pursued at Rio Janeiro, though 
I must add, that the process employed at the botanic garden being 
most carefully performed, in order to serve as a model for private 
cultivators of tea, the produce is superior to the generality, so that 
we dare not judge of all Brazilian tea by what is raised at the garden 
of Rio.” 

Mr. Guillemin recommends the western extremity of the depart- 
ment of Finisterre, as having a soil and climate more suitable to the 
culture of tea, than any other part of France. 

“ And now to come to the important question, whether the growth 
and preparation of tea can furnish an advantageous branch of agricul- 
ture in France,—the decision rests on so many contingencies, of the 
quantity of respective produce from a given portion of soil, and the 
price to be realized by the article when produced, that it is very diffi- 
cult to arrive at a satisfactory and correct answer. In Brazil, where, 
as L have stuted above, the culture of the shrub succeeds perfectly well ; 
where the gathering of the foliage proceeds with hardly any interrup- 
tion during the entire year; where the quality (setting aside the aroma 
which is believed to be artificially added) is not inferior to that of the 
finest tea from China, still the growers have not realized any large 
profits. They have assuredly manufactured an immense quantity of 
tea, to judge by what I saw in the warehouses at St. Paul, but they 
cannot afford to sell it under six franes for the half kilogramme, a Ib. 
weight, which is higher than Chinese tea of equally good quality. 
Indeed, the trade of tea is still in great activity between China and 
Brazil, partly by ships which come straight from the former country 
to Rio Janeiro, and partly through the United States. Could we in- 
sure France a similar modicum of success in rearing the plants, as in 
Brazil, it may be fairly caleuiated that considerable improvements 
would take place; the lower price of labor would diminish the cost of 
its produce; more economical] and expeditious plans for preparing the 
leaf might easily be invented; and finally, if we could succeed in im- 
parting the perfume which distinguishes the Chinese tea, there can 
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exist little doubt that our home-grown article might compete advan- 
tageously with the foreign one, especially in the event of a war with 
China, or other interruption of our maritime intercourse with the 
East. Whatever be the tenor of future public affairs, the cultivation 
of the tea-plant should, under every circumstance, be carefully essayed 
in France; a fair trial should be given to it, and as it could not be 
prejudicial to other agricultural interests, requiring such a locality as 
is little adapted to other productions, I am the more disposed to think 
that it merits the encouragement and favor of government.” 

Mr. Guillemin’s attention was also directed to the cultivation of 
coffee in Brazil, but no details are given. 


3. The Spiritual Life of Plants—We extract the following from 
Meyen’s Report on the Progress of Vegetable Philosophy, for the 
year 1837, (published late in 1838,) as translated by Mr. Francis. It 
affords a good idea of that tendency to transcendentalism which thor- 
oughly pervades the German mind, and has found its way into physi- 
cal as well as psychological science. 

‘*« M. v. Martius* has published his views on the soul of plants, with 
which I may commence the present year’s report. Itappears, observes 
M. v. Martius, as if natural philosophers were in general not inclined 
to admit, in the essence of the plant, these two spheres, body and 
soul, as if they would concede a soul only to animals and man. It is 
usual to regard as the essential predicate of the soul, perception such 
as it appears in animal life ; and, as in the vegetable kingdom, we are 
acquainted with very few phenomena which admit of our concluding 
upon a power of perception in plants, they have been declared not to 
possess a soul. Von Martius points out, that even animal forms sink 
so low in the scale of organization, that all the characteristics of ani- 
mal life disappear in them ; on the other hand, indications of vegeta- 
ble life display themselves ; whilst in the more highly developed vege- 
table forms, phenomena occur which belong to animal life, such, for 
instance, as the manifold various motions which have been observed 
in plants: in fact, that animal life and vegetable life appear in no way 
to be so decidedly separated from each other, and for that reason, 
therefore, a soul cannot be admitted in animals alone, and denied to 
vegetables. Even the predominant growth and the propagation of 
plants appear to indicate that they are not confined to the circle of 
rigid necessity ; and we must recognize in them a kind of predeter- 
mination, a tendency to the ideal, consequently a higher vital princi- 


* Reden und Beitrage aber Gegenstande aus dem Gebiete der Naturforschung, 
Stuttgard und Tabingen, 1833. 
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ple, a soul. The soul of plants is much less complex than that of ani- 
mals; it is, in fact, in itself, of a more obscure and undefined nature. 
Perception, imagination, consciousness, sensation, desire, volition, ap- 
pear here to have sunk into the night of a gloomy, confined existence, 
and the narrow path of analogy and induction towards this subject, 
unattainable by our inquiries, is open to us but for a short distance. 
The vegetable soul must not, however, be compared with the soul of 
man, or with that of the higher animals, but rather with the nucleus, 
or that point of the axis only, around which the life of the lowest and 
most simple animals revolves. Von Martius thinks that we can ad- 
mit of no organ of soul in plants; yet we may probably succeed, as I 
think, in our time, in discovering this organ even in plants; the ner- 
vous system has, as is well known, been already observed in vegeta- 
bles, by some learned botanists, although others, it is true, have not 
been able to convince themselves of the fact. 

* A series of phenomena are moreover enumerated, such as the spe- 
cific susceptibility of plants for the actions of light, heat, air, mois- 
ture, &c., which, without a certain degree of sympathy and of per- 
ception, without a kind of internal consciousness, could not possibly 
have effect. Perhaps in them all the various grades of spiritual action 
combine to produce one single obscure idea. The more general and 
intense the irritation which acts upon-plants, the more powerful is 
the perception. The sleeping and waking of plants, as also their hy- 
bernation, correspond exactly to the similar phenomena in animals, 
only that these states in plants are involuntary. The soul of the 
plant is diffused throughout it; in so far, however, as the vegetable 
soul acts according to its nature, formatively, plastically, one might 
say that it is situated in the more highly organized plants, principally 
in the node, in which the vegetable powers slumber. 

*‘ This latter opinion might however be disputed, as might generally 
the entire current doctrine of the composition of plants of internodes, 
on which subject we shall subsequently have occasion to speak more 
in detail. With respect to the rest I agree perfectly with M. von Mar- 
tius; nay, it is to me inconceivable how all those phenomena of the 
vita sensitiva of plants can be thought to be explained by the indefi- 
nite expression of irritability. 

** Von Martius next enumerates the other manifold processes which 
the vegetable soul has to superintend when the plant is propagating 
by sexual intercourse, and concludes these observations with the fol- 
lowing words: *‘ Among intricate perceptions and ideas, a dark sensi- 
bility and consciousness, a sympathy, a stimulus, an increase of this 
to affection, probably also a kind of memory in the repetition of cer- 
tain physical actions; all this we may deduce from the various habits 
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of plants, if we compare them with analogous relations in animal life. 
We are not, however, able to trace in them a higher sense, under- 
standing, or free will.’ 

“ With the preceding is immediately connected a memoir by M. v. 
Martius,* which treats of the immortality of plants. The idea of the 
immortality of plants is the next step to the proof of the existence of 
a vegetable soul; but M. v. Martius himself observes, in the introduc- 
tion, that it is true that many scientific men, to whom the power of 
comprehending the transcendental has been imparted in a lower de- 
gree, will regard the consideration of such a subject as a digression; 
he however believes that the greater part of mankind are so organ- 
ized, that they will adopt conclusions, and acquiesce in consequences, 
which rise above the world of sensible contemplations and percep- 
tions into the higher world of the spirit. The conviction of the im- 
mortality of plants can however in no case be deduced from any proof 
derived from the nature of plants, but it must be peculiarly the con- 
ception of the individual mind. 

“In the corporeal life of the plant there exist intention, tendency, 
and means for their attainment; nay, we even see this controlled by 
the fitness of time, in the same way as in more highly endowed man. 
The plant, like the animal, has inward intentions to fufil outwardly, 
fulfils them like the latter, and indeed in the same way, more or less 
perfectly, according to the various conditions of which they consist. 
There is therefore only a difference of degree between the unknown 
unity which predominates over all this activity, and which in man is 
termed his soul, and the spontaneous power analogous to this soul, 
which the plant exhibits in action during its whole life. We do there- 
fore an injustice to the plant when we consider it as not being, like 
the animal, endowed with a common primary force, penetrating through 
all parts, and directing them all to certain actions. From these views, 
however, it would result, that all inorganic bodies are also endowed 
with a soul, a thought which has been already asserted in the most 
ancient times; nay, Von Martius arrives at the conclusion, that every 
thing earthly, and therefore also the plant, possesses a soul, and the 
numberless fraternity of similar creatures, which act so prominent a 
part in the universal life of our planet, are, according to their scale, 
governed by a soft, peaceful spirit, an Anima blandula trepidula.” 


4. The Journal of Botany, &c.; by Sir Wm. J. Hooxer, LL. D., 
&c.—We some time since noticed the resumption of this periodical 
Journal, and gave a list of the contents of the first two numbers, viz. 


* L. c. p. 261—286. 
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Nos. 9 and 10 of the second volume, the publication of which was 
suspended in the year 1835. The Companion to the Botanical Maga- 
zine took its place for two years, but this, the cheapest botanical pe- 
riodical ever published in Great Britain, was then discontinued, (for 
the want of adequate support,) or rather was merged in the Annals 
of Natural History, and there was no longer an exclusively botani- 
cal periodical in the English language. The Botanical Magazine 
and the Botanical Register cannot be considered to form exceptions 
to this statement, for they are occupied with figures and descriptions 
of plants interesting to the floriculturist, and newly introduced into 
the gardens or conservatories of Great Britain. About this time, how- 
ever, Dr. Lindley changed the plan of the Botanical Register, a por- 
tion of which is now devoted to botanical information, notices of new 
works, &c., which the talents and opportunities of its learned editor 
render very interesting. The Journal of Botany takes a wider range, 
consisting of extended botanical notices, letters from botanists who 
are making collections in different parts of the world, occasional me- 
moirs and portraits of deceased botanists, descriptions and figures of 
interesting plants, (of the latter there are two in each number,) and 
original articles from the pen of the indefatigable editor, and from 
other botanists, particularly Mr. Bentham and Dr. Arnott. It is pub- 
lished regularly on the first of each month, and the number for Octo- 
ber (the seventeenth) commences the third volume of the series. We 
trust that the work will receive the support it so richly merits, and 
which will ensure its continuation. 


5. Hooker’s Flora Boreali-Americana, or the Botany of the Nor- 
thern parts of British America, 2 vols. 4to. 1829-40.—The twelfth 
part, which contains the remainder of the grasses, the ferns, and the 
small orders allied to the latter, brings this important work to a con- 
clusion within the limits origivally prescribed. The botanists of this 
country especially will regret that the work was not extended so as 
to include the mosses and the Hepaticee, the field of the distinguished 
author’s early fame. This fasciculus contains twenty plates, (making 
the whole number 238,) among which are the following species of 
Carez, viz. C. aperta, C. Hoppneri, C. Sitchensis, C. recta, C. Rich- 
ardsonii, C. podocarpa, C. eburnea, (C. alba var. setifolia, Dewey,) 
and C. amplifolia, the greater portion of which are new species de- 
scribed by Dr. Boott. The remaining plates represent grasses, one 
fern, and a species of Lycopodium, all natives of high northern and 
Western regions. The lovers of natural science in this country are 
under the highest obligations to Sir Wm. Hooker, for his unwearied 
labors upon North American botany. 
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6. Endlicher’s Genera Plantarum.—Since our notice of this in- 
valuable work in the number of this Journal for July last, we have 
received the 12th, 13th, 14th and 15th numbers. The latter, pub- 
lished in June last, reaches to the 1200th page. It contains a part of 
his class Calyciflore, and breaks off in the middle of his 267th order, 
Lythrariee. Two, or perhaps three, additional numbers, will appa- 
rently bring the work to a conclusion, as the Rosaceex and the Legu- 
minose are the chief remaining orders. 


7. Enumeratio Chenopodearum.—Mr. Moquin-Tandon, of Tou- 
louse, who has long made the Chenopodiacez and the related families 
his peculiar study, has published a complete monograph of the order. 
We have not yet seen the work, but are informed that it is a small 
octavo volume, published at Paris. 


8. Stendel’s Nomenclator Botanicus.—A new edition of this well 
known work, which has been so long a desideratum, is now in the 
course of publication at Leipsic. If we are rightly informed it will 
follow the classification of De Candolle, and that a complete index of 
genera, species, and synonyms, for all the orders yet published in the 
Prodromus, will very shortly be in the hands of botanists. 


9. Caricography.—Prof. Kunze, of Leipsic, has commenced to 
publish, in occasional numbers, a continuation of Schkuhr’s Carico- 
graphy, in which he intends to give figures of all the species which 
are not represented in that well known work. It is said, also, that 
Prof. Kunze will publish a continuation of Schkuhr’s similar work on 
the ferns. 


10. Fossil Infusoria in England.—The Journal of Botany, for 
June, 1840, contains a paper “ On a white fossil powder found under 
a bog in Lincolnshire, composed of the silicious frag ments of micro- 
scopical parasitical Conferve ; by J. E. Bowman, Esq., F. L. S.”— 
He gives a history of their discovery by Prof. Ehrenberg, and a no- 
tice of the article of Prof. Bailey, (who first detected them in this 
country,)* which “ stimulated scientific men to examine similar depo- 
sitions wherever they might occur, for as yet it was not suspected that 
any thing of a like nature existed in Great Britain.” Dr. Drummond, 
of Belfast, announced their discovery in Ireland, in the Magazine of 
Natural History for July, 1839, in the form of an earthy powder, 
brownish when wet, but of the whiteness of chalk when dry, and as 


* See Vol. xxxv, p. 118, of this Journal. 
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light as carbonate of magnesia, which it much resembles ; on lower- 
ing the waters of a small lake this was found under the covering of a 
boggy soil, and in other similar situations. The substance was proved 
to consist almost wholly of the silicious skeletons of infusorial vege- 
tables, if they may be so called, or of those equivocal beings which 
occupy the borders of the two kingdoms, and render it difficult, not 
to say impossible, to draw the line between them. Their discovery 
in England is due to Mr. Binney of Manchester, and we extract the 
following from Mr. Bowman’s account. 

“ He [Mr. Binney] informs me that so long ago as 1836, being then 
on a visit in Lincolnshire, he observed a whitish pulverulent substance 
on the sides of a deep ditch, which he at first took to be lime, but on 
examination, finding it to be quite different in its properties from that 
body, he supposed it to be of animal origin. The place where it was 
found is a portion of a reclaimed peat bog, about four feet in thick- 
ness, lying on the upper red marls, one mile east of the escarpment of 
Lias limestone, in the valley of the Trent, in Blyton Car, near Gains- 
borough. The peat was ina high state of decomposition, and had 
been under cultivation for some years. The white substance in ques- 
tion had been thrown out in widening the ditch, and originally occu- 
pied a bed varying in thickness from four to six inches, at the depth 
of about a foot under the surface of the peat, and extending over an 
area of several acres of land. In some places the powder was mixed 
with portions of peat; but in others it was quite free from such ad- 
mixture. When first dug up, it was of a yellowish color, and ina 
state of paste; but on becoming dry it changed to a beautiful white 
powder, that floated in the atmosphere on the slightest agitation, was 
tasteless, and bore a great resemblance to calcined carbonate of mag- 
nesia. Conceiving that it might be fatty matter in a state of adipocire, 
he successively treated it with sulphuric, hydrochloric, and nitric acids, 
and afterwards submitted it to the action of heat, by all which pro- 
cesses it remained unchanged; and he was thence led to believe it 
was silica in an extremely minute state of subdivision. He had sub- 
sequently subjected it, under the action of the blowpipe, to an intense 
white heat fur fifteen minutes, and he had treated it with the carbon- 
ates of potash and of soda, and thus formed silicates of these sub- 
stances. He afterwards learned that a similar substance was found in 
considerable abundance near Haxey, in the peat deposit of the neigh- 
boring level of Hatfield Chase, and was informed by the farmers there 
that wherever it occurred, the soil above it was very poor and unpro- 
ductive. This fact is a strong confirmation of its being silica, such 
soils being proverbiaily sterile. In this stage of his knowledge, Mr. 
Binney saw Dr. Drummond’s account of the powder from Lough Isl- 
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and Reary, to which I have referred, and immediately recognized the 
deposit of Blyton Car to be analogous. Indeed, it is remarkable how 
closely the two descriptions coincide ; and it will be observed, that in 
both these cases, as well as in that from the United States, the pow- 
der was found under peat, and resisted the action of acids and of heat. 
He shortly afterwards procured a fresh supply from Lincolnshire, and 
submitted it to several friends; among others he requested me to ex- 
amine it closely, and communicate the result. The little acquaintance 
I had with the obscure, neglected, but pre-eminently beautiful and ex- 
traordinary tribe of the Conferve, showed me, on the first inspection 
of the powder, the high probability of its connexion with them ; and 
a reference to some specimens in my own herbarium, and to magnified 
figures of others in the works of Greville, Sowerby, &c., soon con- 
vinced me that it was indeed the accumulated remains of myriads of 
these minute aquatic plants, purified by the decomposition of all 
their original vegetable matter, and effectually secured from contact 
with other impurities, by the superincumbent peat.” 

The article is concluded by an interesting account of the character 
and habits of the minute Conferve. ‘The specimens described and 
figured by Mr. Bowman, are species of Diatoma, or allied genera.— 
It has been somewhere remarked, or conjectured, that these deposits 
are perhaps confined to the region of primitive rocks, although it is 
not easy to conceive any relation or connexion between these bodies 
and the nature of the soil or rock where they are accumulated ; and 
the manner of their occurrence in this case, and indeed on the Euro- 
pean continent generally, contradicts that supposition.* 


11. Chemical composition of cellular and woody tissue in plants.— 
That most accomplished vegetable anatomist, Mohl, of Tubingen, 
has the merit of having satisfactorily ascertained that what is called 
woody tissue is not simple and homogenevus, but consists of elemen- 
tary membrane, or cells, and a thickening or encrusting matter that 
possesses different properties. The subject has recently been taken 
up in France by M. Payen, whose memoir, said to be a beautiful spe- 
cimen of chemico-physiological investigation, was read before the 
Academy of Sciences in December, 1838, and January, 1839. An 
abstract of this memoir, and the report of M. Dumas on the subject, 
are published in the Annales des Sciences Naturelles, for January, 


* This silicious deposit has been found under nearly every peat bog in this coun- 
try which has yet been examined. Numerous specimens from various parts of this 
State (Conn.) have been brought to us. When itis calcined and washed it forms a 
very good polishing powder for metals ; and is now, under various feigned names, ex- 
tensively used for this purpose.—Eps. 
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1839. The principal results which M. Payen has established very 
satisfactorily are, that the organic membrane and the matter deposited 
upon it, or the lignine, properly so called, have a different composi- 
tion, and are differently affected by chemical agents. The latter is 
attacked by alkalies and by strong acids, the former resists their ac- 
tion. The former exactly accords with starch in chemical composi- 
tion, the carbon being 44 per cent., and the oxygen and hydrogen in 
the proportions to constitute water; the latter consists of 54 carbon, 
6.2 of hydrogen, and 39.8 of oxygen, containing therefore more hy- 
drogen than is required to convert its oxygen into water. “ This phe- 
nomenon accords perfectly with the recent experiments of Colin and 
Edwards, which have demonstrated that plants possess the power of 
decomposing water; and with those of Boussingault, which have 
proved that a quantity of hydrogen is fixed in the plant during vege- 
tation.” The researches of Payen in this department of science, are 
noticed in Meyen’s Report on the Progress of Physiological Botany, 
for 1839, a translation of which is commenced in the October number 
of the Annals of Natural History. Prof. Meyen seems to think the gen- 
eral results may be relied upon, but points out some sources of error. 


12. Organic Chemistry in its applications to Agriculture and 
Physiology; by Jusrus Lienie, M. D., Ph. D., F. R.S., 
Professor of Chemistry in the University of Geissen, &c. ; edited 
from the manuscript of the author, by Lyon Prayrair, Ph. D. Lon- 
don, 1840, Taylor & Walton.* During the last twenty years, no sci- 
ence has had more ardent devotees, or more industriously accumulated 
facts, than organic chemistry ; and the name of the author of this 
treatise stands pre-eminent among its European cultivators. Expecta- 
tion has long been awakened, in the hope that some generalizations 
and practical truths would be drawn from the vast mass of facts in this 
science, applicable to the wants of the times, and to the advancement 
of our knowledge of agriculture. Whenever this time should arrive, 
it was confidently believed that the profession of agriculture would 
receive great and permanent advancement. It is not too much to say, 
that the publication of Prof. Liebig’s Organic Chemistry of Agricul- 
ture, constitutes an era of great importance in the history of agricul- 
tural science. Its acceptance as a standard is unavoidable, for follow- 
ing closely in the straight path of inductive philosophy, the conclu- 
sions which are drawn from its data are incontrovertible. Confined 
to the limits of a short notice, we cannot more than glance at the new 
views of the author on subjects of the highest importance to the agri- 


* This work is about to be republished in this country, by Messrs. Wiley & Put- 
nam, New York and London, under the charge of the junior Editor of this Journal. 
Vol. xt, No, 1.—Oct.-Dec. 1840. 23 
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culturist and physiologist. Since the time of Sir Humphry Davy 
no champion of agricultural chemistry has before appeared, and this 
science, without which no rational system of agriculture can be hoped 
for, has been apparently neglected. 

Great stress has been laid, by chemists and vegetable physiologists, 
on that constituent of soils which they have variously designated as hu- 
mus, humin, coal of humus, humic acid, ulmin, extractive matter, geine, 
soluble and insoluble, and apotheme. The modifications of humus, 
which are soluble in alkalies, have been called humic acid, while those 
which are insoluble have been described as humin, and coal of humus. 
Berzelius, in 1833, published, in the memoirs of the Stockholm Acad- 
emy,* an account of two new acids, the crenic and the apocrenic, found 
in the waters of Porla well, in Sweden, and which he had previously 
(1807)t designated in his examination of those waters, under the appel- 
lation of extractive matter; and it will be seen by our notice of Dr. 
Jackson’s geological survey of Rhode Island, in this number, that he 
has proved extensively the existence of these two acids in the soils of 
that State, as well as in certain natural waters. It is this substance, 
we repeat, by whatever name it is called, to which so much impor- 
tance has been attached by writers on vegetable physiology, and by 
agricultural chemists, as probably constituting an important part of 
the food ef plants. 

“The opinion that this substance is extracted from the soil by the 
roots of plants, and that the carbon entering into its composition, 
serves in some form or other to nourish their tissues, is so general, 
and so firmly established, that hitherto any new argument in its favor 
has been considered as superfluous; the obvious difference in the 
growth of plants, according to the known abundance or scarcity of 
humus in the soil, seemed to afford incontestable proof of its correct- 
ness. Yet this position, when submitted to a strict examination, is 
found to be untenable, and it becomes evident, from the most conclu- 
sive proofs, that humus, in the form in which it exists in the soil, does 
not yield the smallest nourishment to plants.” 

“The names given to these substances might lead to the supposi- 
tion that their composition is identical. But a more erroneous notion 
could not be entertained. Thus, humic acid, obtained by the action 
of hydrate of potash on saw-dust, contains, according to the accurate 
analysis of Peligot, 72 per cent. of carbon, while that from turf and 
brown coal contains, according to Sprengel, only 58 per cent. ; that 
produced by the action of dilute sulphuric acid on sugar, 57 per cent. ; 
and that lastly which is obtained from sugar or from starch, by means 


* Kong. Vet. Acad. Had. 1833, p. 18. Poggendorff’s Annalen, xxrx. 1, and 238. 
Also, Thomson’s Chemistry of Organic Vegetable Bodies, pp. 146, 1838. 
t Afhandlingar, p. 145. 
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of muriatic acid, according to the analysis of Stein, 64 per cent. It 
is quite evident, therefore, that chemists have been in the habit of de- 
sigvating all products of the decomposition of organic bodies, which 
had a brown or brownish black color, by the names of humic acid or 
humin, according as they were soluble or insoluble in alkalies; al- 
though in their composition and mode of origin, the substances thus 
confounded might be in no way allied. Not the slightest ground ex- 
ists for the belief that one or other of these artificial products of the 
decomposition of vegetable matter exists in nature, endowed with the 
properties of the vegetable constituents of mould; there is not a shad- 
ow of proof that one of them exerts any influence on the growth of 
plants, either in the way of nourishment or otherwise.” 

This position is maintained at length, by a series of close arguments 
and calculations, made with the object of ascertaining the quantity of 
carbon contained in a given quantity of fir, pine and birch weod, of 
grain, of beet roots, and of hay, growing upon forty thousand square 
feet (Hessian) of land,* either forest, arable, or meadow, according to 
the produce. These estimates are made with great care, from the 
best analyses, and show that forty thousand square feet of wood and 
meadow land produce annually 1007 Ibs.t carbon, while the same ex- 
tent of arable land yields in beet roots, without leaves, 936 Ibs., or in 
corn 1020 lbs.—from which it appears that equal surfaces of culti- 
vated Jand, of average fertility, produce equal quantities of carbon. 
Now supposing this carbon to be supplied from humic acid, dissolved 
in the form of humate of lime, (the most soluble of its salts,) and con- 
veyed into the plants by means of rain water; under the most fa- 
vorable circumstances which can be supposed to exist, even allowing 
that potash, soda, and the oxides of iron and manganese, have the 
same capacity of saturation as lime, by humic acid, the quantity of 
wood on the above named surface of land sufficient to account for the 
absorption of humic acid supposed to take place, would be 91 Ibs. 
only, while it is proved that the same superficies actually produces 
annually 2650 Ibs. of fir wood. Whence, then, do plants obtain their 
carbon? Undoubtedly from the atmosphere, by decomposing the 
carbonic acid which is its constant constituent. Prof. Liebig shows 
that the aggregate weight of carbon in the atmosphere exceeds 3000 
billion Ibs. Hessian, equal in the form of carbonic acid to ;;';5 of the 
volume of the atmosphere. The value of humus in the soil (and it 
must be remembered that as humus is entirely due to organic life, no 
humus could have existed previous to the existence of vegetables) con- 


* One Hessian acre, equal to 26,917 English square feet. 
t One pound Hessian is equal to about eleven tenths English, and consequently 
1000 Ibs, equal 1102 Ibs. English. 
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sists merely in its furnishing a slow and lasting source of carbonic 
acid, during its decomposition, which is absorbed by their roots, and 
constitutes the principal aliment of young plants, at a time when, be- 
ing destitute of leaves, they are unable to extract food from the atmos- 
phere. 

The existence of ammonia as a constant constituent of the atmos- 
phere, had never been proved, or even suspected, before the re- 
searches of Prof. Liebig, and the great importance of the discovery, 
in a practical point of view, can be justly appreciated only by a careful 
perusal of the present treatise. In what manner ammonia is produced 
in quantity sufficient to be the chief, indeed the only means of convey- 
ing to plants all the nitrogen they contain, is fully elucidated. It is 
shown that rain water and snow always contain ammonia, and it may 
be proved to the satisfaction of any person, by adding a little sulphuric 
or muriatic acid to rain water, and evaporating it in a clean porcelain 
capsule nearly to dryness, when the ammonia may be detected by add- 
ing to the residuum a little powdered lime, which will liberate the am- 
monia. ‘Thus produced, it always has an offensive animal odor, fully 
indicating its origin. Itis a most interesting thing, that in the discov- 
ery of ammonia in the atmosphere we have also discovered the true 
cause of the great fertilizing effects of gypsum, or plaster of Paris, 
a key to which has been so long sought in vain. 

This fertility arises exclusively from the fact that the sulphate of 
lime fixes in the soil the ammonia dissolved in the atmosphere, which 
would otherwise be volatilized with the water as it evaporates. The 
carbonate of ammonia contained in rain water is decomposed by gyp- 
sum, in precisely the same manner as in the manufacture of sal am- 
moniac. Soluble sulphate of ammonia and carbonate of lime are form- 
ed, and this salt of ammonia possessing no volatility, is consequently 
retained in the soil. The action of gypsum, or chloride of calcium, 
(muriate of lime,) really consists in giving a fixed condition to the 
nitrogen or ammonia which is brought into the soil, and which is in- 
dispensable to the nutrition of plants. The decomposition of gypsum 
by carbonate of ammonia, does not take place, however, instantane- 
ously ; on the contrary, it proceeds very gradually, and this explains 
why the action of gypsum lasts for several years. The reason why 
the fact that ammonia is always present in the atmosphere has hereto- 
fore escaped observation, is, that the quantity in any portion of at- 
mospheric air which is usually employed for analysis, is so exceed- 
ingly small that it might most naturally be overlooked, or classed 
among the errors of observation. But the detection of ammonia must 
be much more easy when a pound of rain water is examined, which con- 
tains all the gas diffused through 20,800 cubic feet of air. Ifa pound 
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of rain water contains only } grain of ammonia, then a field of 40,000 
square feet (one Hessian acre, or 26,917 English square feet) receives 
annually upwards of 80 Ibs. of ammonia, or 65 |bs. of nitrogen. This 
is much more nitrogen than is contained in the form of vegetable al- 
bumen in 2650 Ibs. of wood, or 2800 Ibs. of hay, which are the an- 
nual products of such a field ; but it is less than the straw, roots and 
grain of corn, which might grow on the same surface, would contain. 
As nitrogen is always present in considerable quantity, in some part 
or other of plants, the importance of food containing it can scarcely 
be overrated, especially as, according to the view of Prof. Liebig, the 
assimilation of substances generated in the leaves will (ceteris pari- 
bus) depend on the quantity of nitrogen contained in the food. The 
great efficacy of animal manures is shown to depend mainly on the 
nitrogen and carbonic acid which they furnish. 

But we must hasten to close this very imperfect notice, passing al- 
most in silence the author’s remarks on the mineral constitution of 
soil, and on culture and rotation of crops, which are as important and 
original as the foregoing parts. Speaking of the composition of soils, 
he cites the neighborhood of Vesuvius as the type of a fertile soil, and 
as it is formed entirely from the disintegration of lava, it cannot 
possibly, on account of its origin, contain the smallest trace of vegeta- 
ble matter; yet it is well known that when volcanic ashes have been 
exposed for some time to the influence of air and moisture, a soil is 
gradually formed in which all kinds of plants grow with the greatest 
luxuriance. This fertility is owing to the alkalies contained in the lava, 
and which, by exposure to the weather, are rendered capable of being 
absorbed by plants. It is the greatest possible mistake to suppose that 
the temporary diminution of fertility in a soil is owing to the loss of hu- 
mus; it is the mere consequence of the exhaustion of the alkalies. The 
fallow time is that period of culture during which land is exposed to a 
progressive disintegration, by means of the influence of the atmos- 
phere, for the purpose of rendering a certain quantity of alkalies ca- 
pable of being appropriated by plants. Now it is evident that the 
careful tilling of fallow land must increase and accelerate this disinte- 
gration. For the purpose of agriculture it is quite indifferent whether 
the land is covered with weeds, or with a plant which does not abstract 
the potash enclosed in it. Hence the secret of the success of that 
greatest of all improvements in modern agriculture, the rotation of 
crops ; especially if we consider, in connexion with it, the fact that 
many plants excrete from their roots those matters not fit for assimi- 
lation to form their organs, and the accumulation of which soon ren- 
ders the soil unfit to support a succession of the same plants, although 
the matter thus rejected may be salutary, or at least innoxious to plants 
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of other orders. There follow most important chapters on manure, 
the composition of animal manure, the essential elements of manure, 
bone manure, the supply of nitrogen by animal manures, mode of ap- 
plying urine, value of human excrements, which, with some conclu- 
ding remarks, finish the first part of this unique volume. We must 
here conclude our remarks, without attempting the least analysis of 
the second part, which is devoted to a discussion on the chemical pro- 
cesses of fermentation, decay, and putrefaction. 

To some, the style of this work may seem somewhat obscure ; but 
it will be found, on a re-perusal, that great condensation, brevity and 
terseness have been mistaken for obscurity. It presupposes a good 
degree of chemical knowledge on the part of the reader, and for that 
reason needs elucidation by notes, for the advantage of those who do 
not possess that knowledge. But we can truly say, that we have never 
risen from the perusal of a book with a more thorough conviction of 
the profound knowledge, extensive reading, and practical research of 
its author, and of the invincible power and importance of its reason- 
ings and conclusions, than we have gained from the present volume. 


13. Report on the Geological and Agricultural Survey of the State 
of Rhode Island, in 1839; by Dr. Cartes T. Jackson, Mem. Geol. 
Soc. of France, &c. Providence, 1840. B. Cranston & Co. 

1. Some notice of the Geological portion of Dr. Jackson’s Report. 

The labors of Dr. Jackson in other years have been favorably no- 
ticed in our reviews of his reports on the geology of Maine and Mas- 
sachusetts in previous volumes of this Journal. The territory which 
is the subject of the present memoir, is the smallest but one, of the 
twenty six states of our federal union, and we cannot therefore ex- 
pect to find in it all that variety which characterized the reports of 
the same author previously alluded to. This report is naturally divi- 
ded into two parts, the geological and the agricultural. We will be- 
gin with the consideration of the former. 

It is introduced by a sketch of scientific geology, which, with offi- 
cial correspondence, occupies 45 pages ; the general and local geology 
of the State fills 140 pages ; the account of the analysis of soils and 
manures, 64; the farm reports, 40: there are fourteen wood cuts in 
the text, seven in distinct pages, a folded geological map of the State, 
colored for the formations, and a second folded sheet containing four 
colored cross sections; besides ample tables, exhibiting in a condens- 
ed form the results of the analyses of soils.* 


* The typography is good, and the paper white, but far too thin,—a common fault 
with American books, especially as the paper is made chiefly of cotton. 
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This able report exhibits, as we might expect from the high charac- 
ter of its author, abundant proof of laborious, careful and skillful in- 
vestigation, and, both in its scientific and practical bearings, forms al- 
together a valuable document. In determining the geological age of 
rocks, Dr. Jackson gives a preference to “ superposition of strata and 
the mineralogical composition” over “ zoological and botanical char- 
acteristics,” which however he allows to be “of great value.” He 
prefers also the Wernerian division of transition rocks to the “ names 
Cambrian and Silurian, proposed for certain groups in England,” 
which he thinks * will never be regarded in this country as appropri- 
ate terms for our rocks.” 

While we agree with Dr. Jackson that a successful substitute for 
the transition division has never yet been made, we are inclined to 
think that Mr. Conrad, Mr. Vanuxem, and their associates, have so far 
identified our great western fossiliferous formations with the Silurian 
and Cambrian of Mr. Murchison, that his names will be found to be 
convenient appellatives for vast regions of our country, subordinate to 
the more extensive class of transition.* 

Dr. Jackson has justly magnified the importance of the fusion of 
chalk under immense pressure, by Sir James Hall, and its conversion 
into crystallized limestone without the loss of its carbonic acid, and he 
has found in the intrusive greenstone and other trap dykes among the 
sandstone strata of Maine and Nova Scotia, the same results that vol- 
canic injections are known to produce, namely, vesicular scoriz, in- 
creased hardness, and moreover in particular places the separation of 
metallic copper, evidently by fusion and reduction from its ores. 

We wish we could feel satisfied with the author’s ingenious sugges- 
tion that “* gneiss is the mere crust of rapidly cooling granite.” How 
can this be reconciled with the immense thickness as well as extent of 
its strata in the mountains of New England and in other parts of the 
world, and with the extremely limited and slow conduction of heat 
through masses of rock? The cooling, it is true, would begin on the 
surface, and would travel inward, through no matter how long an ex- 
tent of time ; but how would the Jaminar arrangements arise, thousands 
of feet from the surface, any more than in the subjacent granite nu- 
cleus or substratum? Granites, it appears, differ very much from each 
other in fusibility, and minerals still more infusible are produced by 
segregation both in granites and lavas. 


posed by the scientific men now engaged in collecting facts, but that none of those 
local appellations so frequently put forth by geological writers ought to be univer- 
sally adopted, until opportunities for a general discussion take place, which will 
ere long be effected by the union of the transatlantic geological societies and those 
of this country.” 


* Our author, however, justly remarks, “that new classifications may be pro- 
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Dr. Jackson has furnished a lucid account of the minerals that are 
essential to the constitution of rocks. He remarks that silex, the 
most abundant substance in the globe, enters into the composition of 
all plants, and Prof. Liebig, in his recent work on the Chemistry of 
Agriculture, has shown that the silex is always taken up by plants ia 
the form of silicate of potash; for, the decomposition of the primary 
rocks to form the basis of our soils, furnishes both materials in abun- 
dance. Silex is also, in vast quantities, the petrifying material of my- 
riads of animalecules* beneath peat bogs and in marshes and swamps. 

The fixed alkalies, potash and soda, found in the proportion of 10 
to 17 per cent. in the feldspar of granite, have not yet been extrica- 
ted from the feldspar by any process for the use of the arts, but they 
are constantly evolved by the natural decomposition of the mineral, 
probably in a great measure by the action of the carbonic acid of the 
atmosphere and by the vegetable acids. 

The granular quartz or firestone of Woonsocket, a member of the 
mica slate formation, is used by all furnaces in the Ailantic States. 
The mica fuses, and thus agglutinates the grains more firmly together. 

Dr. Jackson is decidedly of opinion that the hornblende rock is of 
igneous origin ; it sometimes passes into serpentine, and is associated 
with soapstone and magnesian carbonate of lime, (dolomite,) whose 
origin it is supposed may be from the transfer of magnesia from the 
hornblende rock to the limestone, “by some unknown chemical pro- 
cess,” in accordance with the theory of Von Buch. Is not this a case 
where the proposed explanation presents a greater difficulty than the 
one it proposes to solve? ‘ Hornblende rocks yield by their decom- 
position an admirable soil, warm and of good texture.” 

The magnesian limes of Rhode Island are much esteemed “ for the 
quickness of their setting when converted into mortar, as also for the 
beautiful whiteness of the lime.” Hence the lime made from the Smith- 
field “* hard jointer” rock, commands a higher price than any other. 

In Rhode Island, the transition slates, instead of being filled, as is 
usual elsewhere, “ with fossil trilobites and marine shells, contain an 
immense number and variety of cryptogamous and cellular plants,” 
the usual attendants of coal strata; “and in this deposit occur all the 
beds of anthracite of Rhode Island and Massachusetts.” 

“ At the junction of the slates and granite rocks, various remarka- 
ble metamorphoses are seen, and the clay slate is either cemented into 
mica slate, flinty slate, or even scorie filled with epidote, as may be 
seen on Newport Neck.” 

Dr. Jackson is of the opinion that both on the eastern and western 
continents, a great deluge of waters has rushed from the north south- 


* Or Conferve, see notice im this No, p. 174. 
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wardly, bearing before it immense masses of debris, and depositing 
them far to the south of their original places. Around the city of 
Providence and on the island of Rhode Island are found bowlders of 
porphyritic iron ore, that have been transported many miles from their 
native bed in the iron mine hill in Cumberland; the bowlders near 
Providence being two or three feet in diameter, decreasing in size as 
we go south, until they are not larger than a cannon ball. ‘'The width 
of the line of deposition is about eight or ten miles.” None of the 
bowlders of the Cumberland iron are found to the north of the iron 
mine hill, while to the south they are so abundantly scattered in the 
soil that most of the fences are constructed of them. Diluvial 
scratches and striz are very numerous, and the direction is generally 
N. 5° E., S. 5° W.—the variation being about 7° 30’ W.—so that the 
direction is very nearly in the meridional line, thus indicating the 
course of the ancient current which has pulished the hard rocks more 
or less. 


Dr. Jackson carefully collected and analyzed the useful minerals, 
and their extent was measured or estimated with great care. The ex- 
ploration for coal in Cumberland has been abandoned, after penetra- 
ting twenty eight feet through loose materials, and the entire shaft 


was sixty seven feet deep. 

Diamond hill is composed of quartz rock, partially agatized, and 
containing jasper, druses of quartz crystals, phosphate of lime, and 
veins of red hematite iron ore, and is much visited by mineralogists 
on account of the beautiful specimens of agate, chalcedony, and quartz 
crystals, that abound in it, “and which are especially beautiful at its 
summit, where they can be easily broken off from the huge detached 
masses of rock,” as we had occasion many years ago to observe. 

The iron mine hill is a mass of porphyritic magnetic iron ore, 462 
feet in length, 132 feet in width, and 104 feet in height, above the ad- 
joining meadow; containing, at the rate of 240} Ibs. to the cubic foot, 
6,342,336 lbs., and composed of oxides of iron 40 per cent., silex 23, 
titanium 15, alumina 13.10, magnesia 4, manganese 2. This hill of 
ore seems to have been protruded through the granite and gneiss con- 
temporaneously with the serpentine veins in the vicinity. Its origin 
would appear to have been the same with that of the iron mines of 
Missouri. 

Near Sneech pond is a remarkable bed of manganese, whose com- 
position is silex 26.4, protoxide of iron 35.9, protoxide of manganese 
32.8, carbonic acid 5.2. 

Beacon hill, in Cumberland, so called from its displaying a beacon 
light in the American revolution, is composed of granite. 
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Much limestone is burned in Smithfield ; the kilns contain 500 casks 
of lime, and by the wearing away of the walls they become so large 
as to contain 550 or 600 casks, which are worth about 1300 dollars. 
The calcined lime is very nearly as bulky as the limestone, and is said 
to lose only one third of its weight in burning, instead of 44 per cent. 
of carbonic acid, which it contains if pure. The lime made from the 
magnesian or hard variety is preferred by masons, as the mortar har- 
dens sooner than if made of pure lime, as the magnesia renders it 
somewhat hydraulic. Dr. Jackson is of the opinion that lime, prop- 
erly burned by anthracite, is equal in whiteness and strength to that 
burned by wood. The kilns connected with the Dexter rock have 
been wrought for more than eighty years, and during the last forty 
they have produced not less than 10,000 casks per annum. 

The mineral called rhomb spar is said by our author to be errone- 
ously named, for it is not a magnesian carbonate of lime, but contains 
a considerable pi@portion of carbonate of manganese. 

On Moshassuc stream, there is a bed of soapstone or talcose rock, 
twelve feet wide, included between walls of chlorite slate; it is very 
useful as a lining to the lime kilns. 

On page 70 of the report there is a section exhibiting, very palpably, 
the passage of a conglomerate into a mica slate, the fine grained va- 
rieties of which have afforded from 5 to 17,000 dozen whetstones an- 
nually—the last year 10,000 dozen, or 120,000 stones. 

The beautiful crystals of amethyst formerly found near Bristol ferry, 
are exhausted. 

Mount Hope, the seat of the celebrated Indian warrior Philip, king 
of the Pequots, is 193.6 feet high: it is composed of granite and 
quartz, and a clear spring of water still flows near the site of the an- 
cient wigwam. 

“ Warwick neck is entirely underlaid by the rocks belonging to 
the Rhode Island coal formation, the fine grained graywacke and the 
carbonaceous clay-slates, charged with numerous impressions of fos- 
sil plants and with narrow seams of anthracite and plumbago.” The 
upper surface is here tertiary. 

In the town of Natic, there are bowlders containing a new mineral, 
which Dr. Jackson has called Masonite.* There are no similar rocks 
in place nearer than the town of Ward, in Worcester county, 
Mass. One of these rocks weighs 64 tons, answering to 600 cubic 
feet, being 15 feet long, 10 feet wide, and 4 feet thick. The new 
mineral is a silicate of alumina and protoxide of iron, plus silicate of 
manganese, plus water—or water 4, silex 33.2, alumina 29, magnesia 
.24, protoxide of iron 25.93, oxide of manganese 6. 


* In honor of Mr. Owen Mason, of Providence. 
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Near Newport, on the sea shore, there is a large vein of quartz 
thirty feet wide, cutting through slaty rocks. In this vicinity are nu- 
merous beds of anthracite from one foot to three feet in thickness, 
and the slate rocks of carbonaceous clay containing them are charged 
with myriads of fossil plants. The intrusion of granite has here 
produced the usual appearances of hardening—vitrification and sco- 
riz, and there are beds of intruded serpentine at Willow Grove, near 
Fort Adams. 

With the geology of this island we were early familiar, and trav- 
ersed it many times with the late Col. Gibbs, in 1807, and we are much 
impressed with the correctness of Dr. Jackson’s views of the conglome- 
rate at Purgatory, two miles east of Newport. The pebbles of hard 
quartz are from an inch toa yard long; they are all ovoidal, and lie with 
their longest diameters parallel to each other, as if swung around by 
a strong current, like ships at anchor; the surfaces of the pebbles 
are polished as if by long abrasion of water and @§md, and they are 
firmly cemented by a finer paste of a similar nature, but apparently 
fused, their surfaces being often covered with an infinity of minute 
crystals of magnetic iron ore, which often also forms a part of the 
cement. We have remarked also that the slaty graywacke in the 
same vicinity, has similar crystals, often distinctly octahedral, and if 
with Dr. Jackson, we attribute the one to the operation of fire, we 
must assign the same origin to the other. There is a rent in this 
conglomerate from eight to ten feet wide, and from thirty six to forty 
four feet deep. This fissure was once occupied by a trap dyke, most 
of which has been washed away by the sea, which, especially in eas- 
terly storms, roars and dashes into this fissure. The power that up- 
hove the rock, has cracked the pebbles accurately in two, like plumbs 
divided by a knife in a pudding.* In Portsmouth, near the north 
end of Rhode Island, there are important strata of anthracite which 
were once extensively wrought, but the exploration was given up about 
fifteen years ago. ‘The strata were stated to be three in number, and 
varying from two to twelve feet in thickness. 

By Dr. Jackson’s analysis, a clean specimen of this coal gave wa- 
ter and volatile matter 10, carbon 84.5, dark red ashes 5.5. A spe- 
cimen of the rusty coal, gave water and volatile matter 7, carbon 
77.0, dark purple red ashes 16—consisting of silex 7.4, oxide of iron, 
alumina, manganese, and a little lime, 8.0. This is a valuable coal, 
as we have had occasion to know from experience ; and we stated in 
Vol. x11, p- 78, of this Journal, the quantity of inflammable gas 


* The name Purgatory, popularly applied to this fissure, is said to have arisen 
from a lover’s leap having been made across the gulf to please and win a faiy 
maiden ; and the fortunate lover at once declared his transit from purgatory to par- 
adise. 
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obtained from it; when moist, it yields a large quantity ; when dry, 
very little. Dr. Jackson considers the 10 per cent. of water, as wa- 
ter of composition; but we have found that this coal, after lying a 
long time in a hot and dry garret, afforded very little gas at ignition, 
but gave abundance when moistened. The author is of the opinion 
that this coal will answer well for furnaces but not for parlor grates, 
as the ashes will form slag; but he does not donbt that the mines 
may be profitably wrought, and that the coal exists in suflicient quan- 
titiy to justify thorough working of the mines. He has given very 
valuable comparative statements respecting the properties of the va- 
rious anthracites of our country, and has described particularly the 
mines of Mansfield, in Massachusetts, which are in the same geolo- 
gical formation, but our space does not permit us to quote these valu- 
able remarks. e trust the time is not distant when the mines of 
Rhode Island an@gof Mansfield will be again explored, and with de- 
cisive advantage. 

Block Island, nty five miles from Newport, and fifteen from 
Point Judith, is afery small territory with tertiary surface of granitic 
origin, and preseuts little that is interesting in geology beyond nume- 
rous peat beds, bogtiron ore, clays, sand and bowlders: the Jatter are 
of granite, and are iPentical with those on Point Judith and at Kings- 
ton, on the continent, while they rest on a substratum of blue clay, 
upon which they must have been deposited by diluvial causes—water 
and ice, aided by winds and currents. ‘There are no shells in the clays 
of this island, which sometimes form cliffs of seventy to one hundred 
feet perpendicular, while the hills rarely exceed one hundred and fifty 
feet above the sea level. There is no harbor—the boats are drawn 
on shore by oxen when a storm is at hand; the sea washes away the 
land in some places, and the best defense is the long line of bowlders 
which fortify the coast, and repel the buffeting of the waves; to re- 
move them would therefore be very injudicious. 

This island, with fifteen hundred industrious inhabitants, is fairly 
entitled to a breakwater, or artificial harbor, to be erected at the ex- 
pense of the general government. 


2. Some notice of the Agricultural part of Dr. Jackson’s Report. 


This report is characterized by the extent of its agricultural obser- 
vations, and by the great number and accuracy of chemical analyses 
of soils, peats, limestones, and other substances of interest to the 
practical agriculturalist. Nearly two hundred of these analyses are 
given, which have been performed chiefly on the soils, &c. from Rhode 
Island. Dr. Jackson has not however in this report confined his re- 
searches exclusively to that state, but has sought for facts and infor- 
mation from the practical farmers of Massachusetts, and examined 
soils from various and widely different parts of the world, whenever 
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he thought the information thus obtained would elucidate the general 
subject. We cannot here enter into the details of farm reports, how- 
ever interesting it may be to know the history of individual experi- 
ence in relation to matters so important as the routine and results 
of agricultural practice. Much has been written, especially in this 
country, on the analysis of soils and the possibility of adopting some 
short-hand method, whereby every man may become his own analyst. 
When we consider however the very small difference which exists 
between barren and productive soils in the proportion and number of 
their constituents, we must agree with Dr. Jackson in concluding, 
that “ nothing short of a thorough and complete analysis can prove 
serviceable to agriculture.” p. 189. 

The mode adopted in these analyses in order to ascertain the inor- 
ganic constituents of the soil was substantially as follows: 1. A giv- 
en quantity, say 100 grs., is dried on glazed paper at a temperature a 
little above 212°; the loss of weight it thus sust is noted as hy- 
grometric moisture. 2. Placed ina platina crucible, first over a lamp, 
and then in a muffle, and gradually heated to full redness, the loss 
sustained is set down as answering to all the organic matter. 3. Place 
this burned soil (2) in a green glass flask and cover it with pure wa- 
ter; drop in muriatic acid, and note if there is any effervescence ; 
if so, there is a carbonate (probably of lime) in the soil. Add more 
acid, and boil until all that is soluble in the acid is taken up. Di- 
lute, filter, wash, dry, and weigh the remainder—the loss is all 
that could be taken up by vegetation, and consists of salts of lime, 
iron, alumina, potash, manganese, magnesia, &c. The residuum is 
the insoluble silicates, which weigh. 4. Boil the solution (3) ina 
green glass flask, having previously added nitric acid to peroxidize 
theiron. While warm, precipitate the iron and alumina by caustic 
ammonia ; simmer the whole for a few minutes to condense the bulky 
precipitate ; filter and wash for twelve hours with hot water, place 
the precipitate in a silver crucible and boil it with caustic potash till 
all the alumina is taken up; dilute, filter, and wash again. 5. The 
alumina is thrown down by carbonate of ammonia in water, added to 
the alkaline solution previously acidulated by muriatic acid. Wash 
it for twenty four hours with hot water, burn the filter, and note the 
weight.* The ammoniacal solution (4) from which the iron and alu- 
mina have been removed, is now treated with oxalate of ammonia, 
which will precipitate the lime as oxalate of lime. Collect and wash 
this precipitate and expose it to a dull red heat in a platina crucible, 
letting fall on it a few drops of carbonate of ammonia to convert the 


* All the foregoing and subsequent precipitates are collected on double filters, 
which are burnt afterwards and weighed against each other, the difference of weight 
being credited to the precipitates. 
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oxalate of lime into carbonate; note its weight. 6. Add to the am- 
moniacal solution (4) from which the lime has been thrown down, 
phosphate of soda—if any precipitate occurs it will be magnesia, in 
the state of bi-phosphate, 40 per cent. of which may be set down as 
magnesia. 7. Now lastly run a current of sulphuretted hydrogen 
through the remaining solution; if manganese is present it will fall, 
and may be reduced to black oxide. 

In order to ascertain the existence of alkaline salts, burn off the 
vegetable matter from another 100 grains, and digest in a little nitric 
acid; dilute and filter, and evaporate to entire dryness; fuse the re- 
sulting salts and add a trifle of prepared charcoal—if any nitrates are 
present, deflagration will ensue, and the alkaline bases will be con- 
verted into carbonates.* Such is the method pursued in the analysis 
of the inorganic constituents of the soil; and we can, from having 
personally spent several weeks in Dr. Jackson’s Jaboratory, confi- 
dently assert, thagjno labor or pains was spared in carrying it out in 
every detail, both on the part of himself and his assistants. 

As an example elucidating the foregoing, we quote—* The follow- 
ing analysis of the rich alluvium of the Nile in Egypt, a soil cele- 
brated from the remotest antiquity for its luxuriant vegetation, will 
serve as a good example. The analysis was made in my laboratory, 
and under my supervision, by my highly esteemed friend, Benjamin 
Silliman, Jr., who received the soil from Rev. George Jones, U.S. N., 
who took it himself during a visit to Egypt in 1835. I shall give the 
process of analysis, as an example of our methods. 

“The soil consisted of the annual layers deposited by the Nile du- 
ring its periodical overflowings. It contained some fine particles of 
mica, deposited between its layers, but was destitute of any pebbles 
orsand. Itisof a deep brownish yellow color, and splits readily 
into thin leaves when dry. The soil having been crushed fine, was 
sifted through a gauze sieve, and no sticks or fragments of rocks were 
found, excepting the fine particles of mica above mentioned. One 
hundred grains of the soil dried at 300° F., lost 7.05 grains, which 
was water. 

“Its vegetable matter was then burned out in the platina crucible, 
placed in a red hot muffle, and the loss was 6.9 grains, which was 
vegetable matter. Digested in muriatic acid 23.432 grains were dis- 
solved, and 68.7 consisted of the insoluble silicates. The analysis 
having been at this stage lost by accident, was renewed, and 100 
grains of the soil previously dried at a temperature above that of boil- 


* It will be seen by reference to the analysis of the Nile soil that this method 
is not always conclusive, and we cannot doubt if Dr. Jackson had practiced the 
method of Mitscherlich, he would have found more proofs of the existence of 
potash in the soils of Rhode Island than he has given them credit for. 
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ing water, but not sufficient to brown the glazed paper on which the 
operation was performed, lost on being burned, 6.90 grains of vege- 
table matter. 

“The soil was then mixed with four times its weight of carbonate 
of potash, and was fused at a full red heat in the platina crucible, so as 
to render the whole soluble in water. The mass was then dissolved 
out from the crucible by means of boiling water, and was acidulated 
with muriatic acid, and then evaporated to entire dryness, so as to 
render the silica insoluble. The whole mass was then rubbed to a 
fine powder with an agate pestle, and moistened with muriatic acid. 
Then all the matters soiuble in acidulated water were taken up by 
means of distilled water. The whole was then poured on a double 
filter, and the silex was collected, washed until pure, dried and igni- 
ted ; the second filter being burned and counterpoised against it. The 
silex weighed while warm amounted to 47.39 grains. The solution 
that had passed the filter was then treated with a little niiric acid, and 
boiled to peroxidize the iron. Ammonia being then added in slight 
excess, the alumina and peroxide of iron being precipitated together 
were collected, and washed thoroughly for several days with boiling 
water, until the water came through the filter pure. The alumina 
and peroxide of iron were then separated by means of a boiling so- 
lution of pure potash, in a silver crucible. When all the alumina 
was taken up by the potash, and the iron had subsided, it was filtered 
in a double filter, and the peroxide of iron being collected, washed, 
dried, ignited, and weighed, amounted to 11.20 grains. ‘The alumina 
was separated by neutralizing the alkaline solution, and was then pre- 
cipitated by means of a solution of carbonate of ammonia. When 
collected on a filter, washed, dried, ignited, and weighed, it amounted 
to 32.10 grains. 

“The solution from which the alumina and iron had been separa- 
ted, was then treated with a solution of oxalate of ammonia, and the 
lime was precipitated in the state of an oxalate, and when collected, 
washed, dried, ignited, and converted into a carbonate, weighed 2.85 
grains. The remaining solution being tested for magnesia, gave no 
trace, but a little manganese was detected by hydrosulphate of am- 
monia. 

“ Results of this analysis of the dry soil: 

Vegetable matter, 

Silex, 

Alumina, 

Peroxide of iron, 
Phosphate and crenate of lime, 
Manganese, traces, 


99.61 
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“The amount of vegetable matter soluble in a solution of carbon- 
ate of ammonia, is 1.25 grains, and a solution of carbonate of potash 
takes up 1.8 grains. 

“ The vegetable soluble matters analyzed, were ascertained to be 
the crenic and apocrenic acids, with a little crenate of lime.” 

We would add, that the method by which this analysis was per- 
formed, seems defective in not testing for the presence of carbonic 
acid in the soil before heating to full redness, whereby, in all proba- 
bility, the carbonic acid is expelled ; for we have since obtained sat- 
isfactory proof of the existence of carbonic acid in the Nile soil.* 
This soil was judged to contain no potassa on the evidence yielded 
by the trial prescribed in the present plan of analysis, (by diges- 
tion with nitric acid and deflagration with charcoal.) But Professor 
Mitscherlich has shown that the existence of potassa in aluminous 
soils may be much more satisfactorily proved by digesting them with 
sulphuric acid, when if any potash is present alum will be found. 
We accordingly digested 200 grains of Nile soil in dilute sulphuric 
acid, filtered it, and evaporated the solution to entire dryness, redis- 
solved in distilled water, and on concentrating the solution, (which 
had a very strong taste of alum,) obtained distinct crystals of sul- 
phate of alumina and potassa. This result is satisfactory, inasmuch 
as it makes the analysis coincide more nearly with those which have 
been before published from the same country, all of which represent 
the soil as containing potash. 

The method pursued in estimating the organic constituents of soils, 
was different from that which has been generally followed in similar 
cases, and entitled to much confidence. So far as we are informed, Dr. 
Jackson is the first who has proved by reiterated trials, that the so 
called humus, geine, apotheme, &c. of previous authors, is mainly 
composed of two acids, first discovered by Berzeliust in the waters of 
Porla Well, in Sweden, and called by him (from gry, a fountain) 
crenic and apocrenic acids. ‘They communicate to that water a bitter 
taste and slightly brown color, and have been fully described by him 
in the memoir before the Stockholm Academy in 1833, before cited. 
We cannot here give any account of the properties of these acids, 
nor is it necessary, since their history may be found detailed in the 
standard works. (See Thomson’s Chemistry of Organic Bodies, 
Vegetables, 1838, p. 153 et seq.) 

Whoever will read with attention the profound work of M. Liebig, 
noticed in this number, will feel, if his conclusions are to become the 


* Consequently the 2.02 of phosphate of lime in the above analysis, would pro- 
bably be nearer the truth if it read carbonate instead of phosphate of lime. 
t L.c. p. 178. 
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standard of our present belief on this subject, that we are hencefor- 
ward to consider humus as playing a much less important part in the 
nutrition of vegetables than has heretofore been attributed to it. We 
are to consider it rather as a slow and inexhaustible source of car- 
bonic acid, which is continually given out by it in its various stages 
of decay until it attains the condition of perfect mould ; still it can- 
not be divested of a certain degree of importance, since, as a general 
rule, it is a usual constituent of fertile soils. But the instances addu- 
ced by Prof. Liebig as to its solubility in water, even in its most so- 
luble form, the crenate of lime, go far to prove, that water alone is 
never the means of conveying it into the animal organism. Yet it 
must ever be allowed to be a proof of discernment and analytical 
skill on the part of Dr. Jackson, to have proved so conclusively as 
his numerous experiments seem to do, the identity of the principal 
mass of the substance called humus with crenic and apocrenic acids. 
The methods followed by Berzelius, in his analysis of the ochre 
from Porla water, were found inadmissible in the case of soils, for 
caustic potassa takes upa considerable portion of alumina and silica, 
and decomposes several saline combinations occurring in soils. The 
alkaline carbonates are decomposed by the crenic and apocrenic acids, 
the alkali combining with them. Carbonate of potash was accordingly 
at first employed, in accordance with the recommendation of Dr. Da- 
na; but it cannot by washing be entirely removed from the soil; and 
the subearbonate takes up a portion of the alumina. Carbonate of 
ammonia was accordingly tried, and with perfectly good success, for 
it can be entirely washed from the soil, and takes up all the organic 
matter which can be supposed to be useful in vegetation, offering there- 
fore the best means for comparative experiments. In practice, a giv- 
en weight of the pulverized and dry soil to be examined, is placed in 
a glass flask and covered with a solution of carbonate of ammonia in 
pure water, saturated at 60°; this is then placed in a situation where 
the temperature is about 170°, or the solution may be gently boiled. 
When it is judged that the carb. ammonia has taken up all it can, 
turn off the dark brown solution upon double filters previously coun- 
terpoised. Repeat the digestion with the ammoniacal carbonate as 
long as the soil imparts toitany color. After washing well the filters 
and drying them with the insoluble matter in the drying closet, coun- 
terpoise the filters against each other and ascertain the difference of 
weight; the loss is soluble organic matter taken up by the ammonia. 
The soil may then be burned in a platina crucible, and the loss is in- 
soluble vegetable matter. Acidulate now the ammoniacal solution 
with acetic acid, and drop in gradually a solution of acetate of copper. 
The brown flocculent precipitate which falls is apocrenate of copper. 
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Let the whole stand in a warm situation over night, and when the pre- 
cipitate has all subsided, filter on double equal filters, collect and wash 
the precipitate with distilled water. After carefully collecting and 
weighing the residuum, it may be decomposed by deflagration with 
nitre, solution in nitric acid, and precipitation of the deutoxide of cop- 
per by boiling potassa ; or otherwise by a current of hydrosulphuric 
acid gas, passed through distilled water, in which the apocrenate is 
previously suspended. Either of these methods gives a brown solution, 
after filtering, which is apocrenic acid, and may be evaporated on the 
air-pump, in a capsule of thin glass of known weight, and subsequently 
weighed, subtracting the weight of the capsule. The crenic acid still 
remains in the mother'water; to obtain it, render the solution alkaline 
by carbonate of ammonia ; heat it to expel all carbonic acid, and then 
drop in acetate of copper; the crenate of copper falls as a greenish 
white precipitate; treat it like the foregoing, and decompose it by 
hydrosulphuric acid gas; filter and evaporate as before in a thin glass 
capsule ; a brownish yellow substance adheres to the sides and bot- 
tom of the glass, and on drying, scales up in brilliant chips. These 
substances, when tested as Berzelius directs, for the discovery of cre- 
nic and apocrenic acids, give results identical with those which he ob- 
tained. 

There are many practical and very important observations on ma- 
nures and composts, and the use of peat in particular as a prominent 
ingredient of composts. But we have already exceeded the space we 
proposed to devote to this notice,—and we congratulate the State of 
Rhode Island, as well as the author, on the great amount of valuable 
and interesting information which well directed industry has accumu- 
lated, in so short a time as one year. The best earnest for the con- 
tinuance of governmental patronage to labors of this class, is found 
in the zeal, fidelity, and usefulness of the performance. B.S. Jr. 

Yale College Laboratory, Jan. 1, 1841. 


14. History of Embalming and of Preparations in Anatomy, 
Pathology, and Natural History, including an account of a new 
process for Embalming; by J. N. Gannan, Paris, 1838. Trans- 
lated from the French, with notes and additions, by R. Harlan, M. D. 
Philadelphia, Judah Dobson, Svo. pp. 264. 

The art of embalming, as practiced by the Egyptians, has, like 
many other arts of that ancient people, fallen into oblivion, and the 
progress of enlightened civilization has rendered this loss of compara- 
tively little consequence, if we view the practice only asa mode of 
complying with the requisitions of heathen superstition. But the sci- 
ence of anatomy has long stood in need of some mode, more eflectual 
than any heretofore used, of preserving from speedy decay the subjects 
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of dissection, and avoiding the miasmata incident to the decomposition 
of anima] matter; and not unfrequently affection seeks to prolong the 
period between the death and burial of some relative or friend, espe- 
cially when this event has occurred at a distance from the residence 
of the deceased. 

This desideratum is fulfilled by the process of M. Gannal, which 
has received the sanction of the Academy of Sciences of Paris, and 
the Royal Academy of Medicine, whose commissioners have satis- 
factorily demonstrated the great utility and novelty of this mode of 
preserving dead bodies for dissection, without materially altering the 
organic tissues, or offering any injury to the instruments of the ope- 
rator. 

M. Gannal’s plan is to inject through the carotid artery, upwards 
and downwards, a solution of acetate of alumina in water. The ace- 
tate of alumina is prepared by the acetate of lead and the sulphate of 
alumina and potass. This acetate of alumina, at 18° of Baume’s 
areometer, and in the quantity of five or six quarts, is sufficient to 
preserve a body for five or six months, with scarce any alteration in 
color or appearance; after which time it desiceates, and the body 
becomes mummified and stiff. During this time putrefaction is com- 
pletely arrested, and it is the testimony of M. Serres, of the School 
of Practical Medicine, that by means of M. Gannal’s process they are 
enabled to prosecute anatomical demonstrations during the summer 
months the same as in winter, and that with thirty bodies at a time on 
the tables, no unpleasant odors arose, and seventy pupils could go 
through with all the operations in August and September, a thing be- 
fore quite impossible. 

The powerful preservative properties of aluminous salts, have been 
long known, and were not unfrequently resorted to by the ancients. 
Some remarkable instances of preservation by such a medium have 
accidentally occurred in our own country. That distinguished officer 
of the American revolution, General Wayne, died thirty or forty years 
ago, at Erie, Pa., and was buried in the vicinity of the lake; the body 
was not long since disinterred and removed by his son, who was as- 
tonished to find it in so perfect a state of preservation, and on exami- 
nation it was discovered to have been deposited in argillaceous soil 
strongly impregnated with a solution of alum.* 

The translator, Dr. Harlan, has done a service to the medical pro- 
fession, and to all naturalists engaged in zoological investigations and 
collections, in placing this book before them. Whoever reads it can- 
not fail to observe that M. Gannal has made a great advance in this 
branch of knowledge beyond the unmeaning empirical balms of his 


* The features were recognized by those who had known Gen. Wayne. 
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predecessors ; and he will likewise gain much instruction and enter- 
tainment from the history of embalming among the ancient Egyptians 
and Guanches, as well as in more modern times. 


15. A General Outline of the Animal Kingdom, by T. R. Jones, 
F. L. S. London, 8vo. parts 1 to 10, pp. 480; to be continued ; price 
2s. 6d. per No.—This work is confined to the physiological and strue- 
tural peculiarities of the great groups, classes, and orders of the animal 
kingdom; and, from being lucidly written and beautifully illustrated, it 
cannot fail to become a manual of comparative anatomy and animal 
physiology, extended through all the classes of the animal kingdom. 
This, it is well known, has long been a desideratum in our literature; 
and we are, accordingly, the better pleased to see it so well executed, 
The inferior tribes of animals, whose structure and economy, and 
even existence, are almost unknown to the majority of English 
readers, are treated in a manner which will, we trust, gain for them 
numerous observers in this country, affording as they do such singular 
materials for investigation.—London Atheneum. 


16. Boston Journal of Natural History, containing papers and com- 
munications read before the Boston Society of Natural History, Vol. 0, 
No. 3. Boston, 1840; C. C. Little and J. Brown. 

Our readers have for two or three years past been familiar with all that 
has been done by this active Society, as far as it has been published in 
the reports of their weekly meetings. One of the papers contained in 
this part of their Journal, appeared at length in our last number, viz. 
that by Mr. F. Alger, on the minerals of N. Holland. The contents of 
the present number are as follows : 

Art. VI. A further examination of some N. England Lichens; by Ed- 
ward Tuckerman, LL. B. 

Art. VII. Notice of Minerals from N. Holland; by F. Alger. 

Art. VIIL. Descriptions of eleven new species of N. England Shells ; 
by Prof. C. B. Adams. 

Art. IX. Description of Tellina tenta, Say, and of Helix serpuloides, 
Montague, with remarks on other marine shells of Massachusetts; by C. 
B. Adams. 

Art. X. Description of the Fishes of Ohio river and its tributaries ; by 
Jared P. Kirtland. 

Art. XI. A Monograph of the Helices inhabiting the United States; 
continued, by Amos Binney, M. D. 

Art. XII. Description of two new species of Anculotus; by J. G. An- 
thony. 

Art. XIII. Monograph of the species of Pupa found in the United 
States, with figures; by Augustus A. Gould, M. D. 


is 
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17. Supplement to the Introduction to the Atomic Theory ; comprehen- 
ding a sketch of certain opinions and discoveries bearing upon the general 
principles of Chemical Philosophy ; prefaced by some remarks on the pro- 
jected reforms in academical education. By Cuartes Davuseny, M. D., 
F.R.S., L.S., G.S., M. R. I. A., Professor of Chemistry and Botany 
in the University of Oxford. 

This work has many claims to attention. The remarks “on the pro, 
jected reforms in academical education” are appropriate, and are applica- 
cable to academical education in this country as well as in England. Re- 
garded as a brief exposition of the leading doctrines of chemistry, divested 
of their technicalities, and embracing the points of general scientific inte- 
rest, this essay possesses great merit. ‘Those who may desire to obtain a 
knowledge of only the general principles of chemical philosophy, will find 
them ably developed in Dr. Daubeny’s sixty two pages. 


MISCELLANIES. 
DOMESTIC AND FOREIGN. 


1. Horticultural Experiments; extracted from a letter from Dr. 
J.T. PLummer.—For some years past I have been experimenting in 
a horticultural way. I till my garden with my own hands, and take 
great delight init. It not only furnishes a wholesome exercise, but 
it affords me a much relished mental recreation, in watching the curi- 
ous developments of the vegetable world, its recuperative powers, and 
indeed its pathology and physiology generally. Part of the experi- 
ments which I have made are intended to show at what average tem- 
perature at noon various seeds will germinate, and how many days 
are requisite for them to vegetate at any given temperature. Thus I 
find that the Lima bean, at a temperature of 88°, (in the shade,) will 
eppear above ground in seven days; at a temperature of 62°, it re- 
quires twenty days. The marrowfat pea, at 51°, requires ninetcen 
days; and at 74°, only eleven days. Radishes vary with the tem- 
perature from six to twelve days. Thus the average temperature of 
any country, other things being equal, may be inferred with consid- 
erable accuracy, from the periods of vegetation; for in looking over 
my long list of recorded experiments, I find a great degree of uni- 
formity in the process of germination, in ordinary circumstances. 

After various experiments, I have succeeded in ridding my peas of 
the bug, (Bruchus pisi.) Immediately after gathering the seed, I sub- 
ject them to the action of boiling water one minute; by this means I 
destroy the little grubs, or larve, which at this time are just below 
the integuments of the pea, without destroying the vitality of the 
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seeds. If the peas remain in the boiling water four minutes, most 
of them will be killed, but not all; of about forty peas thus treated 
last year, three vegetated and are now growing. The corcle I find is 
more tenacious of life than the cotyledons. 

I have recently analyzed some of the soil of our woodlands, and I 
find in 100 grs. of the dried earth, 4.5 grs. of geine, 7 grs. of insoluble 
geine, 2.25 grs. of salts of lime, (principally carbonate,) 12.5 grs. 
aluminous matter, and 74 grs. siliceous matter. A hundred grains of 
earth yield about half a grain of phosphate of lime, but not the least 
trace of sulphate of lime; and yet the soil produces plants which 
contain this salt. I should mistrust my means of delicate analysis, 
did not the sulphate generally exist in larger quantities than the phos- 
phate. A protracted decoction of several hundred grains of earth 
yielded no precipitate with barytic solutions.* 

Richmond, Indiana, April, 1840. 


2. Volcanic Ashes.—The following memorandum has been hand- 
ed to us by Rev. Peter Parker, M. D., who was a passenger in the 
Niantic from Canton to New York.—Eps. 

Ship Niantic, L. F. Doty, master, April 5th, 1840, being in lat. 
7° O5/ north, lon. 121° 10/ east, at 2h. A. M. sixty miles west from 
Mindanao, one of the Phiilipine islands, came up a fine breeze from 
the northeast, which was attended with a shower of dust resembling 
that of ashes. It came so thick that it obscured the moon and stars, 
which were all out very clear before ; it filled the sailors’ eyes so full 
that they were obliged to retreat from the deck below; it lasted about 
one hour, and cleared away. At daylight, the Niantic looked like an 
old furnace, completely covered from the royal-mast-head down to 
the water’s edge. The decks I should judge one quarter of an inch 
thick with the ashes; we took up one half bushel, and might have 
saved three or four. It fell in small quantities at different times for 
two or three days after. On the I4th of April, spoke the English 
barque Margaret, whaler ; reported likewise on the 5th of April had 
a similar shower of ashes, being at the time three hundred miles north 
northeast from us; he informed me that on the 12th of April, he vis- 
ited several villages on the island of Madura entirely deserted by the 
people, from one of which he had taken two brass cannon and seve- 
ra] other articles. This led us to think that some volcanic eruption 
had lately happened in that neighborhood. After the 9th, perceived 
no more in proceeding northward. 

July 23d, 1840. 


* We conceive that this is not conclusive, for in all probability the sulphate of 
lime, if it exists in the soil, is converted into carbonate by the alkaline carbonate 
with which the soil is digested.—Eps. 
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3. African Meteorite of Cold Bokkeveld—aA notice of this me- 
teorite was given in this Journal, Vol. xxxvu, p. 190. By the kind- 
ness of the Rev. G. Champion, late missionary in South Africa, we 
have recently received the South African Commercial Advertiser of 
Dec. 11, and another of Nov. 27, (of themselves interesting curiosi- 
ties,) from which we extract the following particulars. 

It is stated in the paper of Nov. 27, that the event occurred on the 
morning of Oct. 12, 1838. There was a cloudless sky without wind, 
when, say the Hottentots Kieviet and Rattray, both under oath be- 
fore a magistrate, about 9 o’clock we heard a strange noise in the air, 
resembling the loudest thunder we had ever heard; and on looking 
up we perceived a stream passing over our head, issuing a noise 
which petrified us with terror: a burst took place close to the wag- 
gon,* when something fell and a smoke arose from the grass. My 
master sent me to look what it was that had fallen; when I found a 
stone quite warm, so much so that I could not hold it in my hands. 
It might have been then of the weight of seven or eight pounds. In 
the paper of Dec. 11th, is a detailed statement signed Thos. Maclear, 
at the Royal Observatory, Dec. 7, 1839, a principal object of which is 
to correct the date of the fall of the stones, making it the 13th instead 
of the 12th of October, 1838. From this statement we select the 
following particulars. 

The Cold Bokkeveld is an irregular valley or bason, bounded by 
high rugged mountains, as is also the case with the basons of Wor- 
cester and Tullogh. ‘The report was heard fifty miles from the Bok- 
keveld: of the two reports heard at Worcester, it is probable that 
the second was an echo from the mountains,f as only one report was 
heard in the Bokkeveld. To Judge Menzies and Mr. George Thomp- 
son, who were travelling ninety miles east of Cold Bokkeveld, the 
meteor appeared to explode nearly over their heads—a decisive proof 
that it was much elevated at the time. Mr. Maclear visited the Bok- 
keveld on purpose to examine the eye-witnesses in person. Mr. 
Thompson states that at about 9 o’clock, A. M. October 13, the me- 
teor appeared to approach from the west with great velocity and pre- 
cisely similar to a large congreve rocket; it expanded (exploded ?) 
nearly over head, apparently not more than three hundred to four 
hundred feet high, dispersing in large globes, the size of forty two 


* With which they were getting wood. 

t A very fine series of echoes is heard from the door of the Mountain House 
among the White Mountains of New Hampshire, when at the hour of retiring for 
the repose of night a horn is vigorously sounded or a piece of artillery discharged ; 
the reverberations are very distinct, and prolonged until they die away insensibly 
in the distance. 
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pound shot, of quicksilvery appearance, then fell for a few seconds 
towards the north and vanished. No report was heard by Mr. Men- 
zies and Mr. Thompson, (a suflicient proof of the great distance,) for 
on reaching the Bokkeveld, almost ene hundred miles, they ascer- 
tained that the meteor had exploded and stones fallen there about the 
time they witnessed the phenomenon. 

The Rev. Mr. Zahn, of Tubogh, sent in to Mr. Watermeyer a stone 
broken by the fall into two pieces, the same stone that was analyzed 
by Mr. Faraday ; it weighed twenty seven ounces—another weighed 
four pounds two ounces avoirdupois. 

Several stones fell on the place of Rudolph Van Heerden, one of 
which was broken to pieces by falling on the hard road; another 
sunk a few inches into the ground ona ploughed field, and a third 
penetrated several feet in a moist place near the water. The first 
stone named above, fell at an hour’s distance (five to six miles) from 
the others ; and in the same direction in which the agitation was per- 
ceptible, i. e. from northwest to southeast, more stones were found. 
Mr. Zahn states that he had one piece too large to be carried on horse- 
back. 

Dr. Truter, civil commissioner of Worcester, at the time of the 
fall observed the windows of his office to shake as if by an earth- 
quake, and the mercury in his barometer was found to be depressed 
to the lowest point of its range throughout the year. Dr. Truter 
sent in several specimens of the meteorite seen to fall by the Hotten- 
tot Kieviet. 

Attention was first excited by a violent explosion, followed by a 
rumbling noise, like that from heavy wagons passing over stony 
ground; when, on looking up, they saw a blue stream of smoke, as 
if from fired gunpowder, passing over from S. W. to N. E.; at the 
same instant the son of Van Heerden saw something fall, which he 
picked up; and another stone, which plunged into a marsh abouta 
mile off, was afterwards discovered. 

A servant of Priter du Tort, saw a stone fall in the brush-wood, a 
mile below the garden; he ran to the place and brought it te his mas- 
ter. All assert that the sky was clear and calm, and that the stones 
were so hot that they could not be taken up. 

All the instances cited above, are those of stones that were seen to 
fall. 

The people being excited, farther search was made, and many other 
pieces were discovered within a zone of one mile broad and sixteen 
miles long, only a small portion of which is cultivated, and the re- 
mainder is covered with brush-wood as on waste land, and therefore 
it is highly probable that many other pieces have escaped observation ; 
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especially as only six persons chanced to be within this tract at the 
time—two of them within a mile of each other—three close together, 
but about six miles from the first named, and one eight miles further 
on. 

All that was obtained amounted to about twenty pounds avoirdupois, 
and the analysis has been already given in this Journal, (Vol. xxxvit, 
p- 190.) Weare much impressed with the similarity of this occur- 
rence to the famous Weston case, of Dec. 1807, of which a full ac- 
count was published by Profs. Kingsley and Silliman, and which may 
perhaps be republished in this Journal, as the facts were exceedingly 
remarkable. 

We are so fortunate as to possess a good specimen of the African 
meteorite, through the kindness of a friend in Boston. It corres- 
ponds with Sir M. Faraday’s description, and is very different in ap- 
pearance from any meteorite which we have seen. 

Mr. Maclear concludes his account by saying that he has seen a fine 
meteorite in the hands of a farmer in the country; it was picked up 
nearly sixty years ago, by a Hottentot, who saw it fall, and by hiin it 
was given to his master, the grandfather of the present possessor. 
This man has refused fifty dollars for it, as the captain of a ship said 
it would secure the possessor against the effects of a thunder storm. 


4. Further account of the Shooting Stars of August, 1840.—Dr. 
M. D. Benedict writes to me the following: ‘I was called at 11 P. M. 
on the night of Aug. Ii, to ride about twelve miles from Skancateles, 
N. Y. The person in company with me remarked that he had never 
seen so many falling stars, and my attention being thus drawn to the 
subject, I soon noticed quite an unusual number. As we rode along, 
we concluded to count, and in the course of two hours or a little more, 
I counted one hundred and twenty, and my companion about the same 
number. I had vccasion to ride more or less every night in the month 
of August, and think that during most of that time these erratic visit- 
ors were more numerous than ordinary.” 

2. Rochester, N. Y. A friend has sent me the following observa- 
tions. ‘On the morning of Aug. 10, 1840, I looked for an hour, com- 
mencing at 2h. 30m., chiefly toward the northwest. In this period, I 
counted fifty eight meteors, thirteen of them being quite large and 
leaving trains. Besides these, I saw indirectly about twenty,—either 
just as they disappeared, or merely the trains they left.” 

3. M. Quetelet informs me that at Brussels the sky was too cloudy 
for observation. The observations in other places given below are 
communicated by him. At Parma, in Italy, M. Colla with two other 

Vol. xz, No. 1.—Oct.-Dec. 1840. 26 
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persons, on the night of Aug. 10-11, (?) 1840, observed three hundred 
and fifty six shooting stars, as follows :— 
From Sh. 23m. to 8h 56m. 10 
9 9 59 27 
10 10 58 28 
ll 59 
59 
59 
59 - - - 
55 - - - - 73 
During the night of Aug. 9-10, (?) 1840, the same observers saw 
one hundred and eighty shooting stars, as follows :— 
From Sh. 49m. to 10h. 56m. - - 
ll 19 48 - - 
0 6 0 59 - - 
1 59 - - 
2 2 59 - - - - 
3 3.33 - - - 24 
At Ghent, on the night of Aug. 9-10, 1840, Prof. Duprez observed 
alone, ninety seven shooting stars, as follows :— 
From 9h. 30m. to 10h. - - 5 
10 - - 
12 - 13 
12 - - - 19 
1 2 - - - - 49 
Sir J. F. W. Herschel states, that of twenty six considerable me- 
teors, which he observed at Collingwood, Eng., between 13h, 25m. and 
14h. 20m., on the morning of Aug. 10, 1840, twenty four radiated 
very precisely from y Persei. On the 10th Aug. 1839, the radiant 
point, according to his observations, was ? Camelopardali. 


E. C. H. 


5. Meteors of November.—The year 1838 appears to have been the last 
of the late annual series of the November meteoric showers. None was 
observed here, or elsewhere so far as we have learned, in 1839; and such 
is also the result of observations for the present year. On the night of the 
11th I was on the look-out, but the sky was constantly overcast. On the 
night of the 12-13th, in company with a friend, I watched until 4 o'clock. 
It was cloudy the greater part of the night, but clear about half an hour 
between 3 and 4,—at the very time when, according to former observa- 
tions, the meteors might have been expected in greatest frequency; yet 
we saw but a single shooting star. On the morning of the 14th I was up 
at4 o'clock. ‘The sky was clear, but no meteors were seen. 
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Mr. Herrick and two of his friends were on the look-out on the evening 
of the 13th, from 6h. to 6h. 30m., in which time they saw ten shooting 
stars ; but on the morning of the 14th, from 3h. 15m. to 4h. 15m., he saw 
(watching alone) only five. These, however, emanated from the usual 
point in the constellation Leo, and moved with extreme velocity. 

Dr. Parker, then on his return from Canton, on board of ship in the At- 
lantic, observed the heavens frequently during this period, with particular 
reference to this phenomenon. The sky was favorable, but he saw no 
signs of a meteoric shower. 

The foregoing facts induce us to believe that this remarkable visitation 
of meteors has passed by, after a recurrence for ten or eleven successive 
years. We have indeed no records of it before the year 1830; but sup- 
posing that the extraordinary exhibition of 1833 was the middle of the 
whole series, when the phenomenon reached its maximum, and knowing 
as we do, that from this time it rapidly declined until 1838, after which 
it ceased altogether ; we have reason to infer that it commenced the same 
number of years before 1833, namely, in 1828, although it did not arrest 
attention, so far as we have learned, until 1830. 

As 1799 was the maximum of its previous return, we might infer that 
the cycle is thirty four years ; but, on the supposition that the phenomenon 
arises from a conjunction of a nebulous body with the earth, near the node 
of that body, the intervals of such conjunctions may be very various, like 
the transits of Venus; and hence ages may pass before the return of an- 
other period of the meteoric showers of November, like that which we 
have seen. ‘That such a termination of the present period is entirely in 
accordance with the expectations entertained by me from the first, will be 
seen by reference to my papers on this subject, in the different volumes of 
this Journal. Denison OLmstep. 

Yale College, Dec. 31, 1840. 


6. Meteoric Observations in October and December, 1840.—As 
there was some expectation that an unusual frequency of meteors 
might be detected in the early part of October, I watched a while on 
the mornings of the 7th and 8th, between 4 and 5 A. M., but saw no- 
thing uncommon, the number of meteors noted being at the rate of 12 
an hour, (for one observer.) The sky was cloudy on the 9th and 10th. 

On the evening of the 6th of December, 1840, a snow storm pre- 
vented all observation for shooting stars. The nights of the 4th and 
5th were also entirely overcast. ‘The evening of the 7th was clear, 
but the moon was nearly full. Three observers watched from 6h. to 
7h. P. M., and only one meteor was seen. ‘The evenings of the 8th 
and 9th were too cloudy for observation. On the 10th, which was 
clear, I watched from 5h. 55m. to 6h. 10m. P. M., and saw but a sin- 
gle meteor. It seems probable, then, that the meteors of December 
6th-7th, have this year failed. BE. C. H. 
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7. Meteorological Notes in 1741-1757; by Professor Joun Wiv- 
TuRopP, F. R. 8S.*—The following memoranda are copied from some 
old interleaved Boston almanacks of the years 1741-1757. They ap- 
pear to have been made by John Winthrop, Esq., F. R.S., who was 
graduated at Cambridge in 1732, and became Hollis Professor of 
Mathematics and Natural Philosophy in 1738. It was thought that 
they were at least worth preserving, although the diary, to which re- 
ference is made in them, must (if yet in existence) be of far greater 
value. The astronomical parts are mostly omitted ; there are besides, 
tables of mortality in Boston for several years, and some other obser- 
vations of more transient interest. Should these notes prove of any 
value to meteorologists, the writer’s trouble in copying them will be 
amply rewarded. E. T., Jr. 

Cambridge, December 8, 1840. 


“1741. January 10, noon. The greatest number of spots in the 
sun IT ever saw. One I discovered with my naked eye, (using only a 
colored glass to save it.) Through telescope appeared to be a cluster 
of spots exceedingly black, and in company on all sides with a neb- 
ula; and besides these there were five or six in other parts of the 
sun. In the evening a considerable aurora, which about 9 o’clock 
was covered by the clouds. Till now the winter has been very se- 


vere, Boston harbor quite froze up—loaded sleds drive over Charles- 
town ferry, &c. Il. Snow. 12. A great thaw. 13. Cloudy, warm. 
About noon had a sight of the great spot in the sun with only the red 
glass. 

** March. As hard a winter as was ever known. 5. An extraor- 
dinary aurora borealis. 6. Fair. 26. A very considerable aurora in 
the evening. 27. A fine day. 

“ September 25, 26, 27. Three charming days. 27. At night an 
extraordinary aurora, reaching from northwest to almost east: the 
eastern part often tinged with a bright scarlet, the bottom a very dark 
cloud, but so thin that the stars shined very brightly through it; the 
strie changing every moment, and often reaching above the pole. 
The center seemed to the eastward of the north. I watched it till 
almost | o’clock. 28. A pleasant day; wind pretty fresh at south- 
west; at night a small aurora. Next morning a little rain. 29. An- 
other aurora at night. 30. A great dew in the morning. 

** November 4. A fine fall hitherto. 

“ December 6. A small earthquake felt at Boston, Roxbury, Ded- 
ham, Walpole, &c. about Sh. A. M. 


* These extracts have at our suggestion been kindly forwarded to us by Mr. Ed- 
ward Tuckerman, Jr. of Boston, in whose hands are the original notes of Prof. 
Winthrop. We doubt not they will be justly appreciated by meteorologists.—Eps. 
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“ 1742. February 10. Aconsiderable spot appeared near the sun’s 
eastern limb, which seemed to have entered since yesterday. 12d. 
5h. I saw it with only the red glass. ‘Through the telescope it ap- 
pears very black, surrounded with a nebula, but is only one spot. 
14, 15. Snow and some rain. 

“ April 11. A considerable aurora in the evening. 

“ October 12. At night a considerable aurora. 

“1744. [ ] 23. A small earthquake about Newbury at noon.* 

“1745. August 4. A hurricane at Mansfield in Connecticut. 

“1746. February 2. Asmall earthquake between 9 and 10, P. M. 
I perceived it not. 

“The aurora borealis on the Ist of March, 1746, was the greatest 
Ihave seen since the 5th of March, 1741. The evening was very 
fair and calm till about 9 o'clock, when a fresh gale sprang up at 
northwest by north, and then the meteor first began to appear in the 
north. I had no notice of it till 11 o’clock, at which time I acciden- 
tally discovered it. ‘There was then the appearance of a black cloud 
in the north, about 5° high in the middle, and extending from about 
north northwest to near east by north. The fixed stars appeared very 
plainly through it. Immediately above it was a lucid are considera- 
bly broader, very bright, but colorless, from which issued strie tinged 
with a pretty vivid red, chiefly from its two extremities; and those 
from the western end, arose above the pole. The scene continued 
with short intermissions till midnight, and then the streaming ended, 
the meteor after this resembling a very str’g [ ]. About one 
in the morning I left it, finding no alteration in it nor any likelihood . 
of new phenomena. The rest of the heavens appeared hazy, and the 
wind blew very fresh the whole time. ‘The barometer was very 
low the whole month of February, and the last ten days was very 
cold, dry, blustering weather. The moon came to her last quarter 
the following night, which I should not have mentioned had not the 
judicious Dr. Halley, &c. It may not be amiss to subjoin a journal 
of the most remarkable auroras for seven years last past. That on 
the 22d of October, 1730, Phil. Trans., on the very night of the last 
quarter. Sept. 12, 1739, a very remarkable one, the strie very red, 
exceeding the last, the night before the last quarter. Jan. 10, 1741, 
a considerable aurora, two days before first quarter; weather very 
severe. March 5, 1741, an extraordinary one, night before new moon. 
26, a considerable one, two days before last quarter. Sept. 27, extra- 
ordinary, see almanack, night before new moon. April 11, 1742, 
considerable, three days before full moon. 


* The month does not appear. 
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“1746. June 1. A considerable aurora; began about 10, P. M. 
I watched it till 12. A uniform brightness (without any black cloud 
for a base) from northwest to northeast, about 30° high. Strie reach- 
ed up to the pole; those that were mere permanent moved very sen- 
sibly to the west; a great many appeared and disappeared in two or 
three hours, only of a pale whiteness without any colors. At mid- 
night it seemed to be almost over. This was seen in Canada. See 
Mem. Acad. 1747, p. 473. 

“1751. January 22. From 10 A. M. till noon, very heavy storm 
of wind and rain. The wind about southeast, as high as ever I knew 
it; it did great damage at Cambridge, blowing down fences, barns, 
roofs of houses, &c. The barometer lower than I ever saw it—viz. 
28.7 in. It was lowest at noon, and then the storm began to abate, 
and it presently cleared up. They had a violent storm at southwest 
the night before in South Carolina.* 

“1755. Nor. 18. A violent earthquake. It began II’ after 4 in 
the morning ; [my clock, which was set right the noon before, was 
stopped by it at 11’ 35".] It lasted at least four minutes. At 5h. 
29' the same morning, was another smal] shock. Evening, ye 22d, 
at Sh. 27}', another. 

“1756. Dec. 19. Another small earthquake exactly at 10, P. M. 

* July 4. At 6, P. M. a violent hurricane at Jamaica on Long Isl- 
and. The barometer was then lower than it had been for five weeks 
before, and the day before it was higher ; the fall in about 36h. being 
the range in the whole month of July, and greater than in the month 
of June. Sce the weather in the diary. 

* Nov. 16. About 4, A. M. a small earthquake, which seemed not 
to last above 2”. All I perceived was the rattling of the window 
shutters by my bed’s head. The sky was covered. Little or no wind. 
The weather moderate. It was more sensibly perceived in some 
other towns. 

“1757. Aurora borealis 13th August, 7th, 13th, 14th of Septem- 
ber, small ones ; 12th November, a great one, very bright from north- 
west to northeast. I saw streamers up to the pole, and heard of some 
up to the zenith. It lasted bright all night. 13. Next night a small 
one. So that it probably lasted all Sunday. 

“July 8. Exactly at 2th. P. M. a considerable earthquake, though 
but of short duration. The day was fair and hot, and there was a 
brisk gale at southwest. July 29, noon, a violent shock at Barba- 
does, but no damage.f 

“ Aug. 13. Evening, Aurora borealis. None for a great while 
before.” 


* The last sentence is an after note. t Ib. 


| 
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8. Galle’s Three Comets.—Mr. Galle, assistant observer at the 
Royal Observatory of Berlin, has discovered three comets in the short 
space of three months. 

The first was discovered Dec. 2, 1839; it passed its perihelion Jan. 
4, 1840, and was visible to the naked eye for a few nights in January 
as a nebulous star of the fifth magnitude. 

The second comet was discovered Jan. 25, 1840; it passed its per- 
ihelion March 12, 1840. It was seen at several places in the United 
States, without, however, being visible to the naked eye. 

These two comets are considered as new discoveries. Their ele- 
ments do not agree with those of any that have yet been observed. 
Their motions may be perfectly represented by supposing them to 
move in a parabola, a curve which does not return into itself: so that 
no plausible conjecture can be formed respecting the time of their 
past or future appearances, except that the period of their revolutions 
cannot be much short of a thousand years. 

The third comet was discovered March 6, 1840; it passed its peri- 
helion April 2, 1840; its tail (visible only in a telescope) might be 
traced through several degrees. Its elements, compared by its dis- 
coverer in connection with Encke, show that it is the same as that 
which appeared in 1097 and 1468, and that its period is about 370 
years. Its two last appearances occurred in the autumn, when it 
passed much nearer the earth, and hence its greater brilliancy.—Jour. 
of Franklin Institute, May, 1840, p. 358. 


9. New Comet.—The third comet of A. D. 1840, was discovered at 
Berlin, Oct. 26, 1840, by Dr. Bremicker. It was then near o Draconis, 
and appeared as a faint nebula. Its elements, as computed by Mr. Peter- 
sen, Assistant Observer at the Altona Observatory, from observations 
taken Oct. 27, 28 and 31, are as follows : 

Passage of Perihelion, 1840, Nov. 15.9154, m. t. Altona. 
Perihelion distance, - - - - 1.44805 


Longitude of Perihelion, - - - 25° 17’ 
“ Ascending Node, - = 248° 31 55” 
Inclination, - - - 57° 29' 50" 


Motion direct. 
Astr. Nachr. 412, quoted by S. C. Walker, Esq. in Phil. Nat. Gaz. 
Dec. 24, 1840. 


10. Manufacture of Glass for Optical Instruments. 
To the Editors of the American Journal of Science and Arts. 
GENTLEMEN,—Glass is a well known substance, which has been 
made and used from remote antiquity, and the manufacture, like most 
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others, has been gradually improving ; and for common purposes of 
life, the best flint glass now made, exhibits a transparency and beauty 
which leaves little to be expected from future improvement. But the 
present state of the arts and sciences requires the greatest attainable 
perfection in optical instruments, and their glass lenses should possess 
not only perfect transparency, but perfect homogeneity, so as to 
produce the least possible irregularity of refraction and dispersion. 
The invention of the achromatic object-glass, composed of two or 
more lenses of different kinds of glass, probably induced the English 
glass-makers to make experiments to improve the manufacture ; but 
it has since declined, or at Jeast has not improved in proportion to the 
progress of the other arts in England, and Mr. Dollond acknowledged 
that he had not, for ten years, been able to procure flint glass fit fora 
good lens five inches in diameter, whiie it is well known that the con- 
tinental artists have made fine object-glasses from ten to fifteen inches 
in diameter, and that orders are now sent from England io the conti- 
nent for the largest and finest instruments used in astronomical obser- 
vations. This apparent decline in one of the most useful arts, induced 
the Royal Seciety of London, in the year 1824, to appoint a commit- 
tee of its members and the members of the Board of Longitude, for 
the improvement of glass for optical purposes. This committee ap- 
pointed a sub-committee, consisting of Sir John Herschel, Mr. Dol- 
lond, and Dr. Faraday. These gentlemen, most eminent in science, 
conducted all the experiments, and in the year 1834 reported prog- 
ress, and that they had succeeded in making glass plates seven inches 
square and eight tenths of an inch thick, tolerably free from bubbles 
and strie. ‘Their glass was a silicated borate of lead, composed of 
104} parts of nitrate of lead, 24 parts of silicated lead, and 42 parts 
of borax ; specific gravity 5.44, refractive index 1.8735, dispersive in- 
dex 0.0703 ; and was not free from color. This result does not ap- 
pear to have been very satisfactory, and I have not heard of any fur- 
ther experiments or results. 

This branch of physical science has been comparatively neglected, 
and it is now necessary to revive it, because other branches require 
the aid of improved telescopes and microscopes, to explore the im- 
mensity of space for unseen material systems, and to examine the mi- 
nute recesses of matter and its living forms. Our own country will 
furnish all the materials in abundance for making the finest glass, and 
our philosophers and chemists may as well acquire honor and distine- 
tion in that direction as in any other. May we not, then, with pro- 
priety and confidence, appeal to the acknowledged genius and perse- 
verance of our citizens, for a share of their attention to this subject ; 
and in this view of it I beg leave to submit a few desultory remarks, 


— 
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which may possibly invite the attention of those who are much better 
qualified to suggest the proper course to be pursued ; and these re- 
marks must necessarily include much that is well known to chemists 
and opticians, that I may be clearly understood in the sequel. 

Crown glass is composed, essentially, of silex and soda; flint glass 
of silex, potash, and oxide of lead. The proportions of these compo- 
nents are not very definite, and some other materials are sometimes 
used in small quantities, for the purpose of promoting the fusion, or 
correcting the accidental color resulting from the impurity of the ma- 
terials. Crown glass has a light green color, varying from yellowish 
to bluish; and as the specific gravity of the different materials is 
nearly equal, and their affinities considerable, it is generally quite ho- 
mogeneous, even in large masses; but in consequence of the different 
specific gravities of the materials of flint glass, or of their weak affini- 
ties, or of some other cause, it is diflicult to procure any considerable 
mass of it, with the same density, and consequent refractive and dis- 
persive powers in different parts of it. As this imperfection probably 
results from the natural constitution of the materials, there is but a 
faint hope of removing it by the counteracting influence of some other 
material in addition to those which are generally used. As the two 
kinds of glass, crown and flint, have each a specific action on the solar 
light, differing in quality as well as in quantity, their combined action 
in optical instruments is productive of anomalies and imperfections, 
which, though somewhat reduced by scientific investigation and ex- 
perimental analysis, have been but partially obviated. 

The solar spectrum produced by a crown glass prism exhibits the 
various colors occupying certain parts of the whole length of the spec- 
trum. The spectrum produced bya flint glass prism also exhibits the 
various colors occupying certain parts of its whole length; but the 
proportions of the different colored spaces are not the same in both 
spectra; the spaces at the red end of the spectrum produced by the 
flint glass prism being longer, and at the blue end shorter, than those 
produced by the crown glass prism; and the colored spaces are said 
to be irrational. This irrationality is the cause of the greatest imper- 
fection of a telescope well made of the best glass. Sir John Her- 
schel has proposed to give the lenses such curvatures as will unite 
the colors at the points where the brightest red borders on the orange, 
and where the brightest blue borders on the green. This arrange- 
ment will doubtless produce the best image with the glass now 
used; but I think it is possible to make two kinds of glass that will 
have the same proportional specific action on light, as to the sev- 
eral colors, each to each, but different in degree, so that the contrary 
refractions and dispersions will unite all the colors; and Dr. Blair, of 

Vol. x1, No. 1.—Oct.-Dec. 1840, 27 
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Edinburgh, has actually obtained this result, by using a certain liquid 
in place of one of the kinds of glass. 

The achromatic object-glass is usually composed of a convex crown 
glass lens and a concavo-convex flint glass Jens, of such curvatures 
that the crown lens will produce a refraction greater than the flint 
Jens, sufficient to produce a positive focus at the proper point, while 
the dispersions of the two lenses are equal. These conditions require 
the refractive power of the flint glass to be considerably greater than 
that of the crown glass, and the dispersive power of the flint to be 
still greater in proportion to that of the crown, than the refractive 
power. This requisite property of flint glass is produced by the ox- 
ide of lead, which probably increases the dispersive power, nearly in 
the duplicate proportion of the quantities added to the other materials. 

Having now stated the premises, as far as my limited knowledge 
extends, I beg leave to submit the following inquiries : 

1. If we add a small quantity of lead to the materials of crown 
glass, so as to answer the purpose of a common crown glass lens of 
an object-glass, and also add a larger portion of lead to the same ma- 
terials, so as to answer the purpose of the common flint glass lens, 
will not these two kinds of glass have the same character, and pro- 
duce spectra in which the several colors will be proportional, each to 
each? 

2. If we add a very small quantity of lead to the other materials of 
flint glass, so as to answer the purpose of the crown glass lens, and 
also add a larger portion of lead to the same materials, so as to an- 
swer the purpose of the common flint glass lens, will not these two 
kinds of flint glass have the same character, and produce spectra in 
which the several colors will be proportional, each to each? 

3. Can we use bismuth, or some metal other than lead, in the man- 
ufacture of transparent and colorless glass ?* 

4. As the inflexion of light by angular projections, produces nearly 
the same dispersion that refraction does, and as the best of our polish- 
ing probably leaves the surface of glass rough and uneven, which 
would be obvious if we could see the ultimate atoms, may not a con- 
siderable part of the dispersion be derived from the inflexion by the 
irregularly situated particles at the surface ? 

5. As the combination of bismuth with some other metals adds 
much to their fluidity in the melted state, would not the oxide of bis- 
muth probably add much to the fluidity of glass in the melted state? 


* We should presume that oxide of bismuth would give a yellow color to glass, 
and it is quite doubtful whether we could impart any portion of the fluidity which 
belongs to the alloys of metallic bismuth to the compounds of its oxide with alka- 
line and earthy bases.—Eps. 
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6. If we can render glass very fluid in the melted state, and cast 
Jenses in finely polished moulds, is it not highly probable that the sepa- 
rate particles will arrange themselves by mutual attraction, much more 
regularly than the grinding and polishing can possibly leave them? 
and may we notin this way hope to lessen the dispersion, or at least 
its irregularity ? 

It is said that the alkalies render glass liable to a slow decomposi- 
tion. If we could make transparent glass of alumina and bismuth, I 
have reason to believe that we should obtain great refractive power, 
very little dispersion, and great fluidity in the melted state, which are 
important desiderata; but it is highly probable that any combination 
with alumina would produce an opake enamel. I have not heard of 
any experiments made for these specific purposes. I have no chemi- 
cal apparatus, and my circumstances will not permit me to make the 
necessary expériments; I therefore hope that some of the scientific 
readers of the Journal of Science, who have leisure and fortune, will 
feel so far interested in the subject, as to ascertain the facts in relation 
to these inquiries, as well as such others as experience may suggest, 
and finally inform us all of the results. A. Bourne. 

Chillicothe, Ohio, Dec. 17, 1840. 


11. Parasite of the eggs of the Geometra vernata.—In Volume 
xxxvull, (p- 385) of this Journal, was given some account of a spe- 
cies of Piatygaster which attacks the eggs of the moth (Geometra 
vernata, Peck,) whose larves have so often devastated our apple trees 
and elms. At the time that account was communicated, I knew no- 
thing of the metamorphoses of the insect. On the 13th of June last, 
after this year’s brood of canker-worms (as they are popularly called) 
had passed into the earth, I noticed on the fences several clusters of 
eggs still unopened. Knowing that many of these very eggs had, 
during November, 1839, been visited by the parasites above men- 
tioned, I examined them carefully. The one which I first opened, 
contained a single parasite in the perfect state, and ready to come 
forth. The insect was evidently glad to be released, and after going 
through with the usual adjustments, walked away. In each of seve- 
ral other eggs which I opened, I found a single parasite. They were 
in various stages of development, but most of them so far advanced 
as to show the features of the perfect insect. Most of the remaining 
eggs, which I laid aside, were, a few days after, found open. A few 
weeks later, I observed that nearly all the eggs on the fences, most of 
which were whole on the 13th of June, were now perforated at the 


top, doubtless by the parasites eating their way out. 
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It may therefore be inferred, that one egg only is implanted by the 
parasite in an egg of the canker-worm moth. The latter egg, which 
is a rude cylinder, one thirty-fifth of an inch long and one sixtieth of 
an inch in diameter, supplies sufficient fuod for the sustenance of the 
parasitic larve, and sufficient room for its habitation, until it assumes 
the final state. The perfect insects are evolved in June and July, and 
live prubably until the severe cold of the succeeding winter. 

These parasites have been abundant during November and Decem- 
ber of this year. It seems probable that nearly all the eggs of the 
canker-worm moth, which are laid from October to December inclu- 
sive, (perhaps a third or a quarter of the whole,) are in this manner 
destroyed. Isaw none of the parasites in the spring. I have not yet 
satisfied myself whether this species of Platygaster is or is not unde- 
scribed. E. C. Herrick. 

New Haven, Dec. 28, 1840. 


12. Circular of the Royal Society of Northern Antiquaries; transla- 
ted from the French, and communicated by Dr. Jacos Porter, of Plain- 
fieid, Mass.—T he Society invites its members and all the friends of arche- 
ological studies to send them whatever can facilitate their researches, and 
aid them in illustrating the obscure times of antiquity. The following are 


the principal things which the Society desires to receive : 
1. Communications showing the relations which the ancient Scandina- 


vians or Normans had, in remote times, with the other countries of Europe, 
and making known the residences or establishments that they had there. 
They here refer principally to Russia, Germany, the Netherlands, the 
British Isles, France, and the Iberian Peninsula. 

2. Researches illustrating the Asiatic origin of the inhabitants of the 
North, and especially the conformity of the mythology of the Edda to the 
mythological systems and religious opinions of the Persians, Hindoos, and 
other people of Asia. 

3. Communications relating to the Ante-Columbian times of America, 
as well as to the archeology, history, geography and languages of this part 
of the world. 

4. For the public library of the Society: Books in all the sciences and 
in all branches of literature, ancient and modern, particularly charts and 
engravings representing ancient monuments or views of remarkable places; 
journals and reviews containing articles on northern archeology, especially 
notices and criticisms of works published by this Society. 

5. For the museum of northern antiquities: Antiquities resembling 
those of the north, and suitable for making comparisons, so as to ascertain 
their use. ‘They desire especially to receive implements of stone or bone 
belonging to savage nations, to whom the use of metals is but little known. 
These will be of still greater value, if they can be procured in connection 
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with the handles of wood or bone, to which the savages fastened them 
for their use. They are also desirous of receiving patterns of the tools 
employed in fabricating their arms, with information concerning their 
manner of using them. 

The Society has made arrangements that the books presented to its 
library shall be accessible not only to the members, but also to all the 
friends of science, and thus be rendered as extensively useful as possible. 
In the case of duplicates, one copy of such works as the managing com- 
mittee may find suited for that purpose, will be sent to the public library of 
Iceland, founded in 1818. 

All communications are to be addressed to Professor Charles C. Rafn, 
40 Crown Prince street, Copenhagen. 


13. Level of the Dead Sea.—We learn that among other travellers 
lately arrived in London, is Mr. Russegger, who went on account of 
the Pasha of Egypt to Fazoglo, and to whom we are indebted for a 
barometrical observation on the remarkable depression of the Red 
Sea, which he states at upwards of thirteen hundred feet below the 
Mediterranean. Mr. Isenberg, also from Shoa, has reached London, 
and brings a very favorable account of the prospects of the mission to 
Ankobar, to which place he journeyed in company with M. Krapf.— 
London Atheneum, May, 1840. 


14. Preservation of Timber.—At a recent sitting of the Academy, 
M. Boucherie presented a memoir ** On the Preservation of Timber, 
by a method peculiar to himself.” That method consists in intro- 
ducing pyrolignite of iron by absorption into the tissue of the wood, 
immediately after the fall of the tree, or even while it is yet standing. 
This simple operation is said to be remarkably efficacious: Ist, in 
protecting the tree against rot, dry or humid; 2d, in increasing its 
hardness ; 3d, in developing and preserving its flexibility and elas- 
ticity ; 4th, in preventing the cracks which result from variations of 
the atmosphere when brought into use; 5th, in reducing its inflam- 
mable and combustible characters; and, 6th, in giving it colors and 
odors at once varied and enduring. M. Boucherie laid before the 
Academy several specimens prepared by this method, the examination 
of which was referred to a committee.—Jbid. 


15. Preservation of timber long sunken under water.—‘ Remarks 
on the structure of the Royal George, and on the condition of the 
timber and other materials brought up during the operations of Col. 
Pasley, in 1839,” by Mr. Creuze. The Royal George was the first 
ship built on the improved dimensions, recommended in consequence 


214 Miscellanies. 


of an inquiry into the superior sailing qualities of the vessels of war 
in the French and Spanish services. She was commenced at Wool- 
wich in 1746, launched in 1756, and, after bearing a very high char- 
acter as a ship of war for twenty six years, was accidentally sunk at 
Spithead on the 29h of August, 1782. From an examination of the 
various portions of the wreck recovered by the operations of Colonel 
Pasley, Mr. Creuze states, that the great agent in the work of destruc- 
tion, during the fifiy seven years since the loss of the Royal George, 
has been “ the worm,” which has, gradually, by its innumerable per- 
forations on every exposed portion of the wood work, reduced it to 
such a state as to enable the constant wash of the tides to abrade it 
layer by layer. The portion of the ship which has been thus re- 
moved, is considered to be the whole of the upper part, including the 
topsides above the Jine of the middle deck ports. The portions of 
the recovered timbers which had been buried in the mud were per- 
fectly sound; and Mr. Creuze is of opinion, that the bottom of the 
ship, which is thus protected, and too deeply inhumed to be affected 
by the explosions, will last for ages. Some portions of the cop- 
per have undergone so little change, that several whole sheets aver- 
age the same weight per square foot as those now used in the Royal 
Navy. This state of preservation, Mr. Creuze is of opinion, may be 
accounted for on the principle applied by Sir Humphry Davy to the 
protection of the sheathing of ships. The cast iron guns which have 
been recovered, were so much softened as to be easily abraded by the 
finger-nail, to the depth of one-sixteenth and one-eighth of an inch} 
but they gradually hardened on exposure to the atmosphere. The 
brass guns are as sharp in their ornamental castings, and apparently 
as sound, as at their first immersion. A piece of two and a half inch 
cable layed cordage, made from a specimen of tarred rope, possibly 
part of the ship’s old junk for sea store, or of one of the cables used 
in an attempt to weigh ber soon after she sunk, was found to bear 21 
ewt., 3 qrs, 7 1Ibs.; while a similar cable, made from yarn spun in 
1830, bore only 20 ewt., I qr., 7 lbs. Mr. Creuze then states some 
peculiarities in the structure of the Royal George, and concludes with 
a descriptive catalugue of a series of specimens which accompanied 
the paper.—Jbid. 


16. New process for making Sulphuric Acid.—M. Provostaye, of 
Paris, has proposed the following process: He recommends introdu- 
cing into the leaden chamber sulphuric acid, nitric acid, and the va- 
por of water. To understand what takes place under these circum- 
stances, a current of sulphurous acid may be passed into a flask con- 
taining nitric acid; this should be made, by means of a bent tube, to 
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communicate successively with a flask containing sulphuric acid, a 
globular vessel moistened with water, and a dry globe. The nitric 
acid is completely decomposed. The first flask contains pure sulphu- 
ric acid alone. Red vapors pass from the first vessel into the second ; 
this is filled with sulphurous acid also, for it is formed of solid white 
crystals, in the two last experiments, as in the first. In the latter, all 
the sulphuric acid of the second flask exists in a solid crystallized 
mass, of a greenish yellow color. The re-actions are, therefore, 
similar to those of the old process. In the new process, the nitric 
acid yields a portion of its oxygen to the sulphurous acid, in order to 
convert itinto sulphuric acid. Hyponitrie acid is thus formed, which 
acts like the hyponitric acid in the old process, which is formed from 
the binoxide of azote and oxygen of the atmosphere ; that is to say, 
successively it yields oxygen to the sulphurous acid, and borrows it 
from the air; but the discharge requires the intervention of sulphuric 
acid and water. The water has two very distinet functions; it acts 
directly, by bringing into more intimate contact the sulphurous acid 
and hyponitric acid, and this favors the oxidation of the first by the 
oxygen of the second; it acts also by decomposing the white crystals 
immediately, and changing them into sulphuric acid and oxide of 
azote.—London Atheneum, Aug. 1s40. 


17. Oxalic Ether with Chlorine.—Malaguti has succeeded, by means 
of the action of heat, (212°,) direct light, and chlorine, in converting 
oxalic ether into a crystallized substance, in which all the hydrogen 
has been driven off and replaced by chlorine. Its formula is— 
C,0,,C,Cl,O. It is neutral and destitute of taste and smell. It 
melts at 338°, and congeals in rectangular plates. All fluids which 
have an affinity for chlorine decompose it, such as aleohol, simple and 
compound ethers, essential oils, &c. Among the products of the de- 
composition is an oil corresponding to anhydrous oxalovinic acid, 


containing chlorine instead of hydrogen. When ammonia is added 
to this oil, needleform erystals are produced, which are volatile, fusi- 
ble, neutral, represented by oxamethane, which only contains two 
atoms of the hydrogen of the amide, the rest being replaced by chlo- 
rine—thence it is a compound of one atom of oxamide with one of 
chloretted oxalic ether.—ZJbid. 


18. Elaterite, or Fossil Caoutchouc.—Pelouse has ascertained that 
this substance, which occurs in La Vendee, has the same composition 
as Indian Rubber, viz.C,H,. In this country itis accompanied bya 
sort of gum resin, which is sometimes red, sometimes yellow, and 
even greenish; transparent, insoluble in water, and corresponds in its 
characters with amber.—London Atheneum, Aug. 1840. 
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19. Gold in France.—Becquerel has found a considerable quantity 
of gold in the sand of Cantal, near Aurillac. The rock in which it 
occurs is mica slate. The matrix contains lead: 268 Ibs. troy con- 
tain about 261 grains of gold.—Jbid. 


20. Artificial Preparation of Sugar.—1. Sugar similar to that of 
grapes may be prepared by boiling one part of the starch of potatoes 
or flour, with from ;4, to 5 of sulphuric acid, and four parts of wa- 
ter, for thirty six or forty hours, care being taken to renew the water 
as it evaporates. Ata higher pressure and temperature, the change 
may be effected more rapidly with a smaller quantity of acid. The 
excess of acid is then to be saturated with lime, the sulphate of lime 
separated, and the liquid concentrated by sufficient evaporation. 2. 
The starch of flour soon loses its gelatinous consistence, when moist- 
ened with an extract of sprouted barley ; it is transformed into a li- 
quid, and if the barley is in sufficient quantity it is changed in the 
course of a few hours into sugar of grapes, provided the temperature 
be maintained at 158° to 167°. Six parts of barley which has ger- 
minated produce twenty five parts of sugar of grapes. 3. Grape su- 
gar may also be prepared from wood sawings; it may also be pro- 
cured by taking twelve parts of linen rags, or paper cut into small 
pieces, mixing them intimately and gradually with seventeen parts of 
concentrated sulphuric acid, or with five parts of sulphuric acid and 
one part of water: the temperature must be kept moderate. After 
twenty four hours the mass is to be dissolved in a quantity of water, 
and boiled for ten hours; it is then to be neutralized with chalk, fil- 
tered and evaporated to the consistence of syrup, and crystallized. 
Chemists have not yet been able to obtain sugar prepared by these 
artificial methods in regular crystals like cane sugar, although there 
is little doubt that these two species differ from each other merely in 
the quantity of water with which they are combined.—J)bid. 


21. Action of Alcohol upon Alkalies.—Dumas and Stass have 
found that aleohol, when acted on by hydrate of potash and heat, is 
converted into pure hydrogen and pure acetic acid :— 

C,H,0+H0 alcohol. 

C,H,0,+HO+4 acetic acid and hydrogen. 
Pyroxylic spirit, under the same circumstances, furnishes formic acid 
and pure hydrogen. Ethal, by the same reaction, is converted into a 
new acid—ethalic acid and pure hydrogen :-— 

C,,H,,O, ethal. 

C,,H,,O, ethalic acid. 
From these facts it would appear that all kinds of aleohol are con- 
verted, by the influence of hydrate of alkalies, into an acid, which is 
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produced by losing four volumes of hydrogen and gaining two vol- 
umes of oxygen, conformably to the theory of types and the law of 
substitutions.—Jbid. 


22. Iodine in Coal.—M. Bussy has recently procured iodine in the 
form of hydriodate of ammonia, in different specimens of coal from 
Commentry, (Allier. )—Jbid. 


23. Sir new species of Kangaroo.—Mr. Gould, who has just re- 
turned from Australia, after an absence of two years and a half spent 
in the investigation of the habits and economy of the animals of that 
continent, brought before the notice of the Zoological Society six 
new species of kangaroo, which he had discovered principally in the 
interior of that.country. The first to which he drew attention was a 
large species, but inferior in size to the Macropus major, discovered 
on the summits of the mountain ranges. Mr. Gould observed that 
it was a most powerful animal, and very dangerous to approach. The 
general color of the male is slate gray, slightly intermixed with brown 
on the back, and the feet are black; the female is much paler than 
the male: the fur is somewhat harsh and shaggy. The unusual 
strength and size of the limbs suggested the specific name robustus, 
which Mr. Gould gave to this animal. The second species of kan- 
garoo has a remarkably elegant appearance ; being of a slender, deli- 
cate form, and adorned with two white stripes, which, commencing at 
the occiput, run down the back of the neck on to the shoulders, where 
they are recurved ; the general color of the upper partis gray; of the 
neck, pale fawn color; and of the under parts, white. Mr. Gould 
proposed to designate this species by the name frenatus. The third 
species is about the same size as the last, being about two feet in 
height, and of a yellowish fawn color, becoming whitish about the 
head ; its tail is very long; but the most remarkable character of this 
animal consists in its having a nail at the tip of the tail; this nail is 
hidden by the tuft of hair with which the end of the tail is furnished, 
and greatly resembles a finger nail, both in texture and form, but is of 
a black color. The name unguifer was proposed for this species. 
In the M. frenatus Mr. Gould had found a horny nail at the tip of the 
tail, but less developed than the last mentioned species. To the fourth 
species Mr. Gould gave the name /unatus ; this name being suggested 
by two crescent-shaped white marks observable on the shoulders of 
the animal, which is about the size of a rabbit, of a gray color, and has 
ashort head and large ears. The fifth species, Mr. Gould observed, 
is nearly allied to the Macropus penecillatus, but differs, it being ra- 
ther smaller, in having the tail less bushy, the under parts of the body 
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of buff color, in wanting the white spot on the chest, and some other 
characters ; two distinct black marks, margined above with white, are 
observable on the sides of the body. The name Jateralis was given 
to this animal, and to the last species Mr. Gould gave the name psilo- 
pus, on account of the smallness of its fore feet and legs; this animal 
resembles the common hare in size, and also in the coloring and tex- 
ture of the fur; so much so, indeed, that a portion of its skin could 
not be distinguished from that of a hare: its fore legs are black. 
Macropus frenatus was discovered in the interior of New South 
Wales; M. unguifer on the northwest coast; M. lateralis and M. 
lunatus on the west coast; and M. psilopus in the interior of Austra- 
lia. Mr. Gould also exhibited a remarkable spring lizard, allied to 
the Agamus, which he had procured from Swan River. He then called 
the attention of the members to an extraordinary piece of bird-archi- 
tecture, which he had ascertained to be constructed by the satin bird, 
Ptilonorhynchus holosericeus, and another, of similar structure, but 
still larger, by the Chlamydera maculata. These constructions, Mr. 
Gould states, are perfectly anomalous in the architecture of birds, and 
consist in a collection of pieces of stick and grass formed into a 
bower; or one of them (that of the Chlamydera) might be called an 
avenue, being about three feet in length, and seven or eight inches 
broad inside ; a transverse section, giving the figure of a horse-shoe, 
the round part being downwards. They are used by the birds as a 
playing-house, or “run,” as it is termed, and the male birds use them 
to attract the females. The “run” of the satin bird is much smaller, 
being less than one foot in length, and moreover differs from that just 
described, in being decorated with the highly colored feathers of the 
Parr tribe: the Chlamydera, on the other hand, collects around its 
“run” a quantity of stones, shells, bleached bones, &c. ; they are also 
strewed down the center within. Mr. Gould spent much time in ob- 
serving the habits of those birds, and was fully satisfied that the runs 
were actually formed by them, and constructed for the purposes de- 
scribed.—Jbid. 


24. Proceedings of the Tenth Meeting of the British Association — 
This meeting was held at Glasgow, in Sept. 1840. Our abstract of its 
proceedings is unavoidably postponed to the next number. 


25. Necrology.—At the last anniversary meeting of the Linnean 
Society of London, held May 25th, 1840, (the anniversary of the 
birth of Linnzus,) the President, according to the usual custom, 
opened the business of the meeting by stating the number of mem- 
bers which the Society had lost by death during the past year, with 
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short notices of each. We find among the fellows the names of 
John, Duke of Bedford, who was not only a most munificent pat- 
ron of botanical science, but an author of several splendid works ; 
of William Cristy, Esq., an excellent botanist and universally be- 
loved, who was removed at an early age; of Allan Cunningham, the 
celebrated traveller and botanist, who, after the melancholy death of 
his brother Richard, was appointed to succeed him as colonial botanist 
at New South Wales, where he died in about a year after his arrival ; 
Davies Gilbert, Esq., late President of the Royal Society, aged 73; 
Rev. Patrick Keith, the well known physiological botanist, aged 71. 
Among the foreign members we find the name of Don Mariano La- 
gasca, of Spain, a distinguished botanist, who had spent many years 
in England, having been obliged to take refuge there at the over- 
throw of the constitutional government in 1822: also the profound 
John Frederick Blumenbach, so long a celebrated name in anatomy 
and physiology ; he was Professor of Medicine in the University of 
Gottingen, where he died on the 22d of January last, at the advanced 
age of 88: also, Baron Jacquin, of Vienna, Professor of Botany and 
Chemistry in the University, and Director of the Botanic Garden of 
Vienna, which situations he has held for many years, having succeeded 
his celebrated father; he published the Ecloge Plantarum, in the 


same style with the large and splendid series of works of the elder 


Jacquin. 
From another source we learn that natural science has recently 


sustained another severe loss, in the death of Prof. Meyen, of Berlin, 
the distinguished vegetable anatomist. 'The November number of 
the Annals of Natural History announces the death of Prof. Wieg- 
mann, also of the University of Berlin, a well known zoologist, and 
the editor of the Archiv fier Naturgeschichte, in which Prof. Meyen’s 
smaller memoirs have generally appeared. The same journal also 
announces the decease of Mr. Vigors, the distinguished English or- 
nithologist. 

Dr. Buckland, in his anniversary address, Feb. 21, 1840, before the 
Geological Society of London, continues the melancholy catalogue. 
Mr. William Smith, of Scarborough, England, aged 71, after a few 
days illness, in August, 1839, on his way to the meeting of the British 
Association at Birmingham. He was justly styled the father of Eng- 
lish geology, since to his discoveries we owe the first diffusion of ex- 
act knowledge as to the order of superposition of the secondary for- 
mations which occupy so large a portion of that island, and the first 
demonstration of that constancy of the organic remains, which he 
proved to be characteristic of the component strata of each different 
formation. It was the especial merit of Mr. William Smith to estab- 
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lish a series of types of these groups, many of which have been adopt- 
ed as classical, in such a manner as will perpetuate his name among 
the original discoverers of the age in which he lived. He was born 
on the ovlite formation at Churchill, in the county of Oxford, in 
1769. When a child, he was in the habit of collecting terebratule 
from the oolite rocks in the fields of his native village, which he used 
as substitutes for marbles. He had often expressed a wish to be buried 
in this formation, on which he was born and educated, and the his- 
tory of which he had so much elucidated. He was interred in the 
church-yard of the beautiful Norman church of St. Peter, in Northamp- 
ton, which stands on the oolite formation. 

Sir John St. Aubyn, who died in 1840, was one of the founders and 
early vice-presidents of the Geological Society. 

Brigadier Charles Silvertop, F. G. S., died at Rennes, in June, 
1840, on his way to the Pyrenees and Italy, He did much to elucidate 
the geology of Spain. 

Jeus Esmark, Professor of Mineralogy in the University of Chris- 
tiana, was one of the many disciples of the School of Freyberg, and 
became deeply imbued with the doctrines of Werner. He published 
his tour through Hungary, 1 vol. Svo. 1798; also, 1829, his tour in 
Norway ; also, many detached memoirs on mineralogy. He discov- 
ered the chromate of iron in Norway, also the Norwegian datholite in 
1806, which was then called Esmarkite. 

Frederick Mohs, Professor of Mineralogy in Vienna, was born at 
Gernrode, in the Hartz mountains, about 1770. He was a pupil of 
Werner, and succeeded to his chair of mineralogy in the Mining 
Academy at Freyberg, but in 1826 went to reside at Vienna, as Prof. 
of Mineralogy and Superintendent of the Imperial Cabinet. In 1804 
he published “a detached account illustrated with a ground plan of 
the mines and mining operations at Himmelsfirst, near Freyberg.” 
His great work on Mineralogy, or the Natural History of the Mineral 
Kingdom, is best known in this country by its translation, published at 
Edinburgh, with considerable additions by his pupil, Mr. William Hai- 
dinger, in 1825, 3 vols. 8vo. He died in Italy, 20th Sept. 1839, at 
Agardo, near Belluno, having undertaken a tour into that country for 
the purpose of studying the phenomena of volcanoes. 

Death of Littrow.—Science has suffered a severe loss in the recent 
death of the celebrated astronomer, Von Littrow, Director of the Ob. 
servatory and Professor of Astronomy in the University of Vienna.— 
Vienna, Dec. 3, 1840. N. Y. Jour. of Com. 

Death of Poisson.—M. Poisson, universally known as an eminent 
mathematician and philosopher, died at Paris, April 25, 1840, aged 58. 
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